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No. 78 K. 


From 

a E. HOUSDEN, Esq., 

Executive Engineer, Kabauli State. 

To 

The political AGENT, 

Bharatpub. 

Dated Ath June 1885. 

Sir, — I have the honor to forward herewith my Report on the initia- 
tion of Public Works in the Karauli State, sis detailed on the enclosed 
sheet. 

2. In submitting the Report, I would beg to draw special attention 
to the following points which the report, I think, brings out: — 

(i) That there is a good deal of land at present lying absolutely 
waste, which can be brought under cultivation and yield a 
fair revenue, if by low rates, good government, and the 
construction of the necessary wells and tanks, settlers can 
be attracted and induced to take up the land. 

(ii.) That of the area at present under cultivation, a very small 
percentage only is worked during the “ Rabi,” and that 
if in consequence water can only be supplied to land at 
present only cultivated during tlie “ Kharif,” the value of 
the hind can be increased fourfold, that is, a revenue of 

Rs. 4 per bigah realized in place of one rupee. 

• 

(iii.) That vratcr can bo supplied in most places either by the con- 
struction of tanks, for which sites have been noted; bj^ 
the construction of wells in suitable localities, also noted ; 
and by the utilization of the perennial streams of which 
there are several in the State. 

No project for the last named method of providing for irrigation has 
been put forward in this Report, as I have not as yet been able to collect 
the necessary data. I am now, however, prospecting for, and hope to be 
able to work out a line for a canal from the Amargarh Nadi, near 
Raontia, to the extensive tract of culturable land about Sairota. The 
dam or weir under contemplation at Dargosi might also come under 
this head. 

(iv.) ^ilhat putting aside for the present all consideration of the 
indirect benefit to the State, and above all the cultivators 
and ryot, which must result from a development of the 
country, and which it is impossible adequately to measure, v 
a rffrcct return of from Rs. 3 to 80 per cent, may be antici- 
pated on any moneys spent on “Productive Works.” 
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(v.) That to allow of the eontomplated improvements being 
systomatically carried out under shilled supervision, it is 
necessary that a permanent Public Works Establishment 
bo entertained and placed on a satisfactory footing. 

(vi.) That in the interests of nil concerned, a Revenue purvey of 
the State is desirable. 

(vii.) That as a rule most of the proposed improvements be 
carried out from the funds at the disposal of the State 
and not from borrowed capital; hut that any largo works 
from which a direct return of over 15 per cent, per annum 
can bo expected, and the construction of which owing to 
the cost of the same cannot be conveniently arranged for, 
from the annual allotments for Public Work.s, be construct- 
ed from borrowed capital, 

3. I would also bog to direct attention to — 

(fl) Appendix E, where the results of the examination ol 
Tanks, &c., are al).stracted in a handy and convenient form. 

(6) The Topographical Survey Sheets, where will be found noted 
the greater part of the information scattered about in the 
several parts of the Report and Appendices. 

4. In conclusion, I venture to hope that the Report will meet with 
our approval, 

I Imve, &c,, 

C. E. HOUSDEN, 

Executive Emjineer. 
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REPORT OK PUBLIC WORKS, KARAULI STATE. 


1. From lire instructions I received and from what I have sathcred 
from subsequent conversations, I understand that the main object in 
view in obtaining my deputation was to secure as full a general report as 
possible on the resources of the State, with reference to the construction 
of Public Works likely to pay and increase the revenue, and also mate- 
rially benefit the population, at as low a cost as possible; With this 
object in view, I have visited almost every part of this State, and made 
out rough plans and estimates for the various improvements asked for by 
the villagers, or which have suggested themselves to me. 

I have noted the character of the soil, the depth with which water is 
met with in wells at present in existence, the perennial streams, the 
chief lines of communications, and other useful data. Most of this infor- 
mation is given on the Topographical Survey Sheets submitted herewith, 
and is also briefly noticed in this Report, and given in detail in the 
Appendices atttiched thereto. 

2. I arrived at Karauli on the 15tliof January 1885. In accor- 
dance with my instructions I first devoted my attention to getting out a 
lino for the road from Hindaun to Karauli and other emergent works. 
This took some time, and it was not till ^laich that I was quite at liberty 
to devote the greater part of my attention to the preparation of this 
Report. Owing to this delay I have not been able to explore the State 
quite so thoroughly as I .should have liked to do. I have, I am glad to 
say, been able to visit and examine the greater portion, and have collected 
sufficient information to show, as 1 trust will bo made clear further on, 
that the State must benefit and to a considerable extent, by money judi- 
ciously spent, and that in the culturable portions of the State there exists 
a large field for development by the construction of p^ying Public 
Improvements. 

3. Bef(»re going into the details of the information collected, it 
would, I think, be adivsable to take a general view of the geographical 
and physical features of the State.. 


Karaulj jlles buried in between the Rajputana Stales of Jaipur, 
Bharatpur, and Dholpur, and the Central India State of Gwalior. It is 
bounded on the west and south by Jaipur, on the north by Bharatpur 
and Dholpur, and on the east the Chambal separates it..^om Gwalior. 
Owing partly to this fact and partly to the difficulty of communication 
due to the broken nature of the ground on its borders, it is singularly 
isolated and behind the times. 


Objects 
with which 
the Report 
has been 
framed. 


Date of ar- 
rival and 
commence- 
ment of 
work. 


Short des- 
cription of 
the Karauli 
State, chief- 
ly with re- 
ference to 
its Geogra- 
phical and 
Physical 
features. 



The trade is small and the mass of the inhabitants poor. The follow- 
intr {^re the main characteristics of its physical features. The whole State 
may be roughly said to be divided into a number of ridges (running from 
- N.-B. to S.-W.), and consisting of a series of parallel ranges of low hills, 
with small and narrow valleys in between them. 


The most extensive and widest range of hills is the one on the east 
next to the Chambal, and known locally as the Dang ; its width varies 
from 12 miles to miles. This Dang forms one of the main features of 
the State (indeed more than -J- of the area of the State is covered by it), 
and consists of a raised and well-de6ned main plateau, the top of which 
is again broken up into a series of small hills, low and round-topped, 
often so flat as to be nearly level. On the top of such hilLs, and in the 
valleys in between them, patches of culturable soil are here and there met 
with. The general characteristics are, however, existence of rock, conse- 
quent want of soil and water, and as a result a barren and unprofitable 
soil. Where culturable soil exists and is washed during the rains by 
flood water, rice is grown to a considerable extent. The fields are in 
terraces, formed by small bunds known locally as “poker.s,” and the flood 
■waters flow from one to the other in succession. The drainage of the 
Dang is chiefly ti; the west, and from it flow the chief perennial streams 
in the State. These streams debouch into what may be called the 
main Karauli valley, and find their way from it either by breaking 
through the opposite range of hills, as near the town of Karauli, where the 
Panohua forces its "ivay through a naiTOw gorge, or by flowing to the 
south along the main valley, as in the case with the Aniargarh Naddi. 
In the main valle}', and in fact in roost of the valleys, a very different 
soil to that met with in the Dmig prevails. 

The valley soil generally consists of from 10 to 30 feet of loose sandy 
soil overlying a bed of stiff clay, mixed with a considerable amount of 
kankar. The top soil is extremely fertile if water can be supplied it ; 
owing, however, to its excessively loose composition and to the velocity 
with which the nallahs and watercourses from the neighbouring hills 
descend, it soon cuts away, and extensive nallahs and ravines, ranging from 
10 to 60 feet deejj, are thus formed. One effect of the lowering of the 
nallah beds is to completely drain the country of water and to lower the 
level of sub-soil drainage to such a considerable extent as to entirely, in 
parts, prohibit even cultivation, the depth of the wells being in some 
cases (as at the Residency) over 100 feet. Another effect of the nallahs 
thus formed is to increase the difficulty of the communications ; owing to 
the excessive inequalities there are very few parts of the country w'here 
carts can ply. 

A third effect is, that owing to the tendency which the ravines thus 
formed have to increase, they yearly encroach on good culturable soil 
bordering on them, and so, year by year, gradually reduce the'area of gopd 
land. 
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The principal perennial streams are the Barhhoi-i, the Bliaclrauti and 
their branches to the same forming the Pancliua ; the Amargarh Naddi 
and its branches, and the Oghu. The Dang, and in fact all the hills in 
the State c.Kcept tliuse lying to the oxtrome west near Duhra, consist 
of red .sand-stone. This stone is easily qu.-inded and easily worked. 


The hills are everywhere, except on tlv? ton of the Dang or where 
the jungle is much cut down, covered with thichots of stunted Dhow, with 
here and there in the hollows a few dhak trees, 'i'iie list of indigenous 
trees is completed by a few Babool, Kt.-em, Sliecslumi, Mhowa, Peepal, 
Bar, and Kuril trees, met with here and there singly or in small clumps. 


The main point I wish, however, to c-stahlbh is, that the hills are, as 
a rule, bare and devoid of anything like Forest. Of jungle there is a 
<rood deal, and this consists in the main of dwarf black Dhov/. 

O * 


4. Having thus briefly gone over the general features of the State as a 
whole, I proceed to pas'* in review the local characteristics of its various 
divisions. It has appeared to me that the best way in which these could 
be examined was to note them on the Topographical Survey Sheets, and 
then Inking up each sheet separately to draw attention to the points 
needing notice. 


Detailed 
Notice of 
local 

Oharaeter- 

isties. 


Sheet No. 8 

Commencing these from tlie north and with Sheet No. 8 , we see 
that tnjly a small and wild and broken part of the State has here to be 
treated. The (mly exton.-ive culturable poi-tions are the patches of 
land about Dahra, and Sauiinota, and along the bank.s of the nullah flow- 
ing past thi.s place. 

Well cultivation is carried oti here and there, the tiverago depth 
<»f wells being ^5 feet. 

Depth to water 1 ! 8 ^- ft-eu 

Depth of water ... ... ... 14 

Tiiere are no tanks .at iJrescnt in working order. 

There are the remains of two old tank.s about Dahra. One of these 
it is proposed to reijair. Tlic e.sLimated cost i.s Bs. (See Appendix 

D, Bait I.). 

New ta^ks marked Nos. 2 , 3, 4 and 5 respectively are also esti- 
mated for. When owing to the construction of these tanks the level of 
Iho water in the wells about Dahra has heon rai.sed, portions which can 
jmt be irrigated from the tanks and are at present lying barren, or only 
cultivated dining the Eharif, can be brought under cultivation by the 
construction of wolls, for the probable cost and expected return of 
which see notes on wells, para. 6 of this Report. 
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Sheet No. 8J. 

About half the area shown in this sheet eonsists of broken ground. 
The remainder is good culturablo soil cut up, however, hero and 
there bj*^ ravines. There is, nevertheless, a large field for improvement. 
This will be seen from the fact that 24 sites for new tanks have been 
selected and reported on, and that nowhere is the "water in the existing 
wells at any considerable depth beknv the surface. For detailed reports 
on the tanks, see Appendix A. There are numbers of old wells which 
want cleaning out. and repairing, and 4 old tanks need repair— in short 
renewal. Tliore is every .‘sign to show that the country was once culti- 
vated to a far greater extent than at present. The tanks at present in 
existence and use are ; — 

Jleola (needs repair.) 

Chamoraola. 

Bhojpur. 

A number of small tanks about Macbilpur and Bbaoli. 

A few small tanks iti the Dnng. 

Tho existing wells arc numerous. 

The best project in this sliceh is for a tank at Soohara, This is 
estimated to cost Bs. 1C,271, to hold GO nl. c.ft. of watnr, and to irrigate 
625 biglias, and yield an ultimate revenue of JRs. 1,875. The project for 
a tank at Roondkapura i.s also a good one. 

The main thoroughfare to Agra from Karanli rid Jrachilpur lies 
mainly in this sheet 


Sheet No. 10 (a). 

The area of the State embraced in this sheet consists almost entirely 
of low' rounded rockj^ hills locally known as the “ Bang," and already 
referred to in para. 3 of this Report. The only extensive tracts of cultur- 
able land arc those near Karanli and Mnndral, In the Dang itself, 
here and there small patches of good ground are met with, and as the 
contour of the ground is favourable for the construction of tanks, some- 
thing can also bo made of them. 

Seventeen sites for tanks have been examined and reported on ; 
• there ore doubtless many-others equally as good in parts not visited. The 
main project in tliis sheet is foi’.a large tank at ^indar. The estimated 
cost of the entire project is Rs. 44,347, and the estimated increase to the 
revenue Rs. 10,000 or 22 per cent. 

A large but expensive tank can also be made at Dorgosi on the 
Barkheri. 

* Tank at Kasnra No. 10, tank at Anajara No. 6, tank at Malpur N^raina 
No. 7, tank to E. of Alachilpar No. 9. 
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The descents from the Dang to the valley of the Ghambal are steep, 
and all the ghauts (of which there are six) want to be improved; the best 
one is the one up from Makatoa to Nankhoor. 

The perennial streams are the Badhraoii and the Barkheri, with the 
branches. 


Sheet No. 10 (b). 

The tract of country in the Karauli State embraced in this sheet 
is a small portion of the valley of the Ghambal. The chief feature to be 
noticed is, that south of Rudai the level of sub-.soil water is very near to | 
the surface, and that consequently wells can be cheaply and easily sunk. 1 
There is also a good deal of good ground (chiefly along the banks of the 
streams) at present lying idle. I liave made enquiries to ascertain why 
this should be so, and have been told that the inhabitants are not agricul- 
turists. They, almost to a. man, depend for their livelihood on their flocks 
• and herds. It will thus be seen that there is a good deal of land capable 
of easy development, if cultivators can be, by easy terms and good govern- 
ment, induced to settle. There are also some good sites for tanks (six in 
all have been examined and reported on) ; of these the best is at Arora. 
For further details see Appendix A. 


Sheet No. 39, 

The portion of the Karauli State shown in this sheet is a good and 
fertile one, already developed to a considerable extent. Besides a few 
wells and small bunds nothing further appears necessary. 


Sheet No. 42. 

In this sheet are contained the best and most fertile tracts in the 
Karauli State, and at least 75 per cent, of the area is fit for cultivation. 
The greater part of this is, as a matter of fact, also culliv.ated during 
the Kharif. 

Owing to want of water and general apathy, the Rabi cultivation 
is however ismall, large tracts lying idle during the winter months. 
The area or the portion of the State now under notice is roughly 
X 36 X 15 = 207, sq. miles. If we assume that 150 sq. miles of this is 
good land fit for cultivation, we have an area of 3,00,000 of bighas to 
work on ; half this area is land belonging to Tliakurs, Temples, &c., leaving 
about 1,50,000 bighas of State land, which, if folly developed and 
yielding a return of 3 rupees per Bigha, would give the State a revenue 
of Rs. 4,50,000, or moi'e than the present revenue of the entire State. 
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These figures are mere appi’oximations, however, and are here given 
witli a view to show what a largo field there is to work on, and also to 
show how necessary it is that a careful Kevonue Survey of the entire 
State should be made, and the exact area of culturable land determined 
and properly assessed. Sites for 19 tunics have l»cen examined and 
reported on. The best is the [)rojoct for a largo tank at Gotra (No. 2, 
Appendix A.) 

This is estimated to cost Ns. 73,924 and to irrigates 5,000 bighas, 
yielding a probable Revenue of lbs. 15,000. 

The construction of well.s in the parts noted on the plan W'ould also 
pay well. (See Note's on wells). 


Sheet No. 43. 

The area of the State embraced in this sheet cliiofly consists of hills 
forming the Dang or highland. 

As before remarked the general character of the country is not 
favourable to the development of revenue, the patches of culturable 
land being few and small. Attention should bo confined to developing 
the present sy.stom of '‘pokhers" by wbicli are formed terraced fields in 
which rice is grown ; and bore and there constructing a lank sufll- 
cicntly large to retain water all the year round. The object of tlu-.se 
large tanks is to provide drinking water. At present during the summer 
months many of the h.inilets are altogether (Icsorlcd, the inhabitants 
seeking refuge in Gwalior, fiom where they are often not dis|>o.sod to 
return. Largo tanks which retainorl wiitor all the yo.ir would attract 
people and induce them to .settle, and the regular cultivation of all the 
rice fields in the immediate neighbourhood be tbn.s secured. 

The tank recently constructed at Naini Goari i.s an e.vainplo of what 
T now reconimoml. By carefully chot'sing the site any dam constructed 
should bo able to pay a direct return of 4 or 5 per cent. Tlio indirect 
gain would bo much greater. The tank site.s oxuntined and reported 
on arc eight in number. Of these the Nnini Goari Tank lias just been 
constructed, and the ItCnidpura and Ivalianpur Tanks arc old ones need- 
ing repair. Of the remainder the Kanarda Tank (No. 5, Appendix A) 
will probably bo the best and most paying one. This, however, is not on 
the Dang. 

TANKS. 

5. Tlie tanks at pre.‘<ent'in existence and use in the State are few in 
number, as v;ill be seen fVoni a reference to the Survey Sheet and the list 
given in Appendix B. 

Tlioiao in existence may roughly bo divided into two classes : — 

(i.) The “ Talah,” in which after the tank has once filled, the 
water is drained off, and the bed cultivated. 

(ii.) Tlie " Sugar , in which water is stored for subsequent use. 
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The Bowlatpur-Kalianpnr Tank, the Dabra Tank, and the ones 
in the west corner of Hazru Tehsil are instances of the former. The 
tank at Bhojpur, the !Madna Sagar, tlio new tank at Naini Goari, 
and almost all the small tanks in the Dang are instances of the 
latter ; and as a rule, it may be safely assumed that the former are appli- 
cable to places where the soil is excessively sandy, and where, owing to 
the excessive loss by percolation, it would be next to impossible to 
stoi’e water ; and the latter to the Dang and other places where water 
can be stored. 

It can easily be shown that the sugar is the more paying one of the 
two. To irrigate a bigha of land, about GO, 000 cubic feet of water arc 
required. This gives an average depth of water for each 

bigha. That is, if the average depth of water stored in a tank is 4.^- 
feet, the water so stored will irrigate as much land below the tank bund 
us is included in the bed area of the tank. As, however, even in the 
smallest tanks (sagar) the average depth will, if the site is well chosen, 
be more than twice 4|- feet, the area below the tank bund which can be 
irrigated therefrom will, as a rule, be more than twice the bed area of 
the tank. 

Or, to put the same thing in anotlier way ; — 

As long as the average depth of water in a tank exceeds 4^ feet, 
more land can be cultivated below the tank bund, than in the bed. 
Whereas when it falls below feet the area in the bed will be the larger 
of the two. From this we gather that in constructing tanks of the first 
sort (the talab) wc ought to try and secure as large a bed area as pos- 
sible. The tank formed should be a large and shallow one — a narrow 
gorge with the ground sloping gently to it from all sides is the most 
favourable site for such a tank. For the sag(xr, on the contrary, the 
object to be kept in view is to store as much water as possible, and the 
tank will, as a rule, have to be a deep one with, at the same time, as 
large a bed area as can bo obtained. 

Projects for both, kinds of tanks arc included in the list of now 
tanks submitted with this Report.. The most paying ones, the tanks at 
Gotra and Nindar, are both examples of the second class (the sagar). 

The proposed tanks at Kanarda and Arora are, on tlie contrary, 
also good specimens of the 1st class, as is also the tank at Amargarh 
now' under construction, and the Dowlatpur Tank already in existence. 

It w'ill be seen from Appendix E that 81 sites for tanks have been 
examined and reported on. The estimated cost of these tanks varie.s from 
Rs. 1,150 to Rs. 75,000, and the estimated profits from Rs. 100 to 
Rs. 1,500, depending of course a good deal on the configuration of the 
ground, bed, area, area commanded, &c. 

The estimated cost has been designedly fixed at a -high figure to 
guard against underestimating, and I see no reason why most of the 
tanks should not ..be built for 20 per cent, less than fhe figures quoted. 
On the other hand the estimated return has been kept somewhat under 
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v’hat the ultimate return shouhl be. This ultimate return can, hou’ever, 
except in a few exceptional cases, not be counted on for the first few 
3 ’ears during •which the land ■null bo under preparation. 

I would also affain draw attention to the fact that the estimates now 
submitted, excepting those for which projects have been worked out in 
detail, though I believe fairlj’' accurate, are not to be implicitly depended 
on. Each project should, when finally taken up, be reconsidered afresh 
in all its bearing.s, and proper designs and estimates drawn out. The 
reports now sent in will,"' however, X trust, sorve'-as valuable guides in 
determining the order in which tho several projects should be taken in 
hand, and as checks on the complete estimates when fran\ed. The amount 
of these should alwajrs be below the figures now’ given. It will, perhaps, 
be considered that the average cost of the dams is too high. This, I 
would point out, is due to two reasons : — 

(i) The depth of the nallahs to be bunded, and 

(ii) The configuration of the ground in the vicinity of the 

nallahs, as a rule, and due chiefly to the narrowness of the 
valleys, the slope from either side towards the nallahs, is 
excessive, and it is vciy seldom that without making a 
good high bund a sufficiently large bed area can, in conse- 
quence, be secured. 

To take a tj’pical instance of a tank alreadj' constructed : — 

Ou examination of the Plans of the Dabra Tank, wdiich a glance at 
the map will show is situated in about the widest vallej' in the Karauli 
State, it will be seen that by the construction of a bund 300 r. ft. in length 
8.nd 40 ft. in height at its greatest, a wineglass-shaped bed, only contain- 
ing an area of 7,500,000 sq. ft. or 521 bighas, has been formed. 

Too much care cannot, therefore, be taken in selecting the sites for 
tanks and in making a thorough examination and surveys of the 
neighbourhood to place bej’ond doubt : — 

(i) The bed area of proposed tank. 

(ii) Tlie contents „ „ „ 

(iii) The area commanded, and 

(iv) The return to be anticipated. 

These facts having been ascertained, next comes the question of the 
section to bo adopted, and though I have in the estimates made out bj* 
me and submitted with this Report, ahvays selected a section with a core- 
wall, this will not always be necessary, though as a rule it is desirable to 
have one. It will be bettor, therefore, in the first instance in most oases 
to construct a simple earthen bund with masonry sluices and a masonrj' 
Aveir. Should -this stand, nothing further is required, and a good deal of 
money Avill have been saved; if it is breached, a core-wall at the breach 
Avill probably be necessary, and can then be supplied. In places a core- 
Avall Avill, of course, be necessary from the first. I have in the detailed 
notes on the projects submitted, generally noted Avhen this is the case 
(see Appendix A). 



15 


The point I wish, however, to bring out is, that as a rule the cheapest 
section, an earthen bund, should be first of all adopted ; and when this 
does not' prove strong enough, a core- wall can be added. An ample 
masonry weir and a masonry sluice should always be provided. 

WELLS. 

6. Type Section of four sizes of wells are submitted with this 
report, viz : — 

7 ft. diameter or one charas well. 


10 

fc. 

JJ 

or two 

99 

12 

ft. 

99 

or three 

99 

14 

ft. 


or four 

99 


(See Appendix C.) 

The first size is calculated to be capable of irrigating from 8 to 15 
bighas, according to the depth of water below ground level. 

The second size from 12 bighas to 20 bighas. 

The third size ,. 15 „ to 25 „ 

The fourth size „ 20 „ to 30 „ 

These figures have been arrived at from enquiries made, and from an 
examination of wells in existence. 

The maximum cost of a well of the 1st size should for 60 ft. depth 
not be more than ... ... ... Ks. 600 

of the 2nd size ... ... ... „ 800 

„ 3rd „ „ 1,000 

,, 4th ,, ... .. .. ,,l,o00 

(See Estimates for details). 

And the revenue derived from the land irrigated should be for an 
expenditure of — 

600 Rs. from 40 to 75 or 6-|- p. c. to 12f p. c. 

800 .Rs. „ 60 to 100 or 7^- = to 15 p. c. 

1,000 Rs. „ 75 to 120 or 7^ = to 12i p. c. 

1,500 Rs. „ 100 to 150 or 0^=to 10 p. 0 . 

These figures show how well, wells, even when it is found necessary 
to make them 60 ft. deep, may be expected to pay. As a rule in most 
of the areas shown on the Survejf Sheets as fit fur well sinking, it will not 
be necessary to sink the well shafts more than 40 feet, and in, some places, 
as at Karanpur, not more than from 20 to 30 feet. I would therefore 
advise the expenditure of a good proportion of the money available on 
new wells. ' - 

The construction of wells is also more suited to the limited resources 
at the disposal of the State. Costing, as a rule, about Rs. 500 each on the 
average they can be constructed as funds admit. 
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Estimates 

how 

framed. 


Data on 
which cal- 
culation 
for Tanks. 
&C., have 
been based. 


There are numbers of old wells in the State which have fallen in or 
which simply want deepening, and can be put into good working order at 
costs varying from Es. oO to 200. I would recommend that all repairs 
to old wells and the construction of new ones be carried out by the villagers 
themselves, under the joint supervision of the Tehsildars and the Public 
Works Overseer. Tlie villagers are quite capable of sinking their own wells, 
and it is better that any .small profit made on the sanctioned amount; 
should go to them than ijito the pockets of an outsider. 

7. The question of estimates has been a difficult one to deal with. 
It was obviouslj* impossible with the o.slabHshment at my disposal, and in 
the short space of time that I could devote to the work, to draw out full 
projects and reports on the 81 tank schemes considered. I had there- 
fore to content myself with an accurate approximation. With this 
object in view, a number of type &eetion.s of different designs were pre- 
pared, and the quantities taken out for every 5 ft. in height and for a 
length of IDO r.ft. These type sections arc all given in the accompanying 
Appendix E. 

The assumed rates are : — 


Masonry in lime 

... Rs. 20 

per cent. c.ft. 

Earthwork 

yf 4 

tJ 

Eace or core- wall of slab? 

II SO 

„ s.ffc. 

Puddling 

— „ 2 

„ c.ft. 

Concrete... 

■ •] TO 



somewhat higher than those rnliiiij in the State. 

The relative cost.s of the .several sections considered has also been 
worked out for every 5 ft. in lieight. and it has thus been po.^.'sible to 
quickly and accurately get at the anproximate cost of a bund, once tlie 
cross section of the site was determined ; and the figures now quoted for 
the probable cost of a dam may be taken as fairly representing the cost 
and being if anything over the mark. 

Types E and L arc the ones recommended for general adoption, and 
the ones which have been chiefly used in framing the estimates. In the 
same way type sections of the different size-s of wells recommended have 
also been made out, and a comparative .statement of the cost for every 
10 ft. of depth prepared. 

8. The resvilts quoted in various parts of this Eeport have been 
arrived at from the following data ; — 

TANKS. 

(a) Hun off . — The average rainfall at Karauli has, during the last 
5 years, been 28'3? inches, and has ranged from 29‘73 to 40 inches. 

To be on the safe side the average assumed has been 27 inches, and 
the probable run off has been taken at ^rd of this or 9 inches. ThiE:*gives 



for each mile of catchment area a discharge of <2 x 2r.8rS.‘i00 = 20,908,800 
o.ft. or sajj- 21 m. c.ft., v/hich has been taken ns the jm-hahle run off from 
each sq. mile of catchment area. On tlie “ Dang ” or rock}’- portion it is 
jjrobably greater than this. 

(b) Arc'i irrigable from water storcl . — For each bigha of land 
irrigated from a proposed lank, it has been assumed that 80,000 c.ft. of 
water is required. This is inclusive of probable loss l)y evaporation and 
percolation, and is equivalent to 2,400.000 c.ft. per acre. The average 
storage required for an acre in Ajiuer-iilcrwara is, according to Lieut. 
Homes’ Keport No. 139, doted Mus-oorit! .3rd August 18GS, 1,77,261 
c.ft. per acre ; or say roughly about 60,000 c.ft. per bigha or g =2 of the 
assumed quantity. 

(c) Uatchment Area . — This has been invariably taken from the 
Topographical Survey Sheets. Scale 1 mile = 1 inch. It can there be 
quickly and accurately arrived at. 

(<"/) Bed area oml Area ronuhantlcd . — This has been taken out from 
moaxuremeuts and survev-s. In some instances taken out in detail and in 
oUicr.s only appro.vimateIy. 

(c) Bnimates, Designs for Tanks, tkc. — These are based on the details 
of quantities and Type Sections, which accompany this Report (see 
Appoudi.v C.) 

WELLS. 


(»/) Cost . — This is arrived at as detailed in the estimates given in 
Appendix C. 

[b) Aren Irrigttble. — The figures given' in para. 6 have been arrived at 
partly from enquiries made in different localities and different individuals, 
and partly from a consideration of the area irrigated by wells examined 
and measured. 

(c) Anticipated increase to Revenue. —This has been arrived at from 
consultations with the local villagers, and when they could or would not 
give definite information, or make any promises to take ufi land at fixed 
rate.s, from a consideration of the average rates derived at present 
from tracts under Barani ” and “ Chalii ” cultivation These vary 
considerably. Roughly speaking, however, the revenue derived from 
Barani land range.s from Ks. 1 to 2 per bigha, that from Cbabi, from 
R.S. 2 to 5 ; good land in parts being even asse.ssed at from Rs. 6 to 12 ; 
this however is exceptiona'. 

9. Revenue Survey recommended . — I would strongly recommend a 
Revenue Survey of the State. At present the areas of culturabie land 
in the villages belonging to the State aic but rouglilj’' known, and 
the boundaries between the Khalsa and Jagir villages of the vaguest. 
Again the rates at which the same kind of land are assessed vary 
considerably in several parts of the State ; in some cases the' State suffers, 
in others the villagers are called upon to . pay a revenue they cannot pos- 
sibly meet, and the temptation to go over into the neighbouring States is 
irresistible. 


Revenue 

Survey 

required. 
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I am confident that the State would be considerably benefitted by 
the Survey proposed. Even if an}’ direct benefit did not acrue there- 
from, there would be the satisfaction of knowing with certainty the area 
of culturable soil and the revenue derived therefrom, and of. as far as 
possible, equalizing the tax on the cultivator. 

Old tanks, wells, &c., would then also be brought to light, and the 
Survey would be an invaluable guide to the selection of suitable sites for 
new tanks and wells. 

The Khalsa villages could be surveyed and the surveys plotted on a 
scale of 16 inches to a mile fur about Rs. 3,600. 

10, Recommendations JJaving thus briefly taken a general sur- 
vey of the requirements of the State, and having explained how far the 
reports, estimates, and tables of statistics submitted with this Report are 
to be relied upon, I come to the most important part of my Report, viz.^ 
a consideration of how the information thus collected can be best turned 
to the sidvantage of the State. There is no doubt that there is a largo 
field for improvement. 

The question now to be considered is, how, with the limited funds at 
the disposal of the State, can any of the contemplated improvements best 
be carried out. 

A consideration of the projects subm'itted will show that they may 
roughly be divided into four classes: — 

(i.) Projects for large new tanks costing over Rs. 20,000, and 
which are expected to pay over 1 5 per cent, on the con- 
templated expenditure. 

(ii.) Projects for smaller new tanks, costing generally under 
Rs. 20,000, and expected to-pay less than 1.5 per cent, on 
the contemplated expenditure. Also projects for the con- 
struction of new wells, which are expected to pay from 10 
to 30 per cent, 

(Hi.) Projects for repairs and renewals to existing tanks and 
wells. 

(iv.) Projects for improvements to communications. 

The projects included in Classl are few in number (six in all as noted 
„ . ^ , K®- in the margin). I would recommend that these 

TanfcatGotra 7.^,000 . . , . , , , 

„ „ Niniiar. 45,000 proiects be Carried out at once and on borrowed 

„ „ Arora ... ... 30,000 

„ „ Kanarda ... 23,300 capital, and for the following reasons : — 

StthofA ••• ••• 20f300 

s II ft Koondkapnm ... 27,500 

Total 2,17,100 

(i.) Because it is desirable that when a project is taken in hand 
it should be finished off as soon as possible to prevent unne- 
cessary ‘‘dragging” in the execution of the work, which leads 
to general slackness, and tends to raise the cost and deterior- 
ate the quality of work turned out. ■ The funds at the*^is- 
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posal of the State being limited to about Es. 50,000 per 
annum, out of which, as I shall show later on, some 
Es. 30,000 are required for other public work.<5, there re- 
main only 20,000 for allotment to new tanks, and if a large 
project costing say Es. GO, COO is carried out from this 
money, it will take three years in completion, and altogether 
prevent smaller, and may be, emergent works from being 
taken up at all during this time ; and, 

(ii) because the anticipated return on the expenditure proposed is 
sufficient not only to pay for tiie interest on money bor- 
rowed, but also to pay a liandsome return on the money 
expended and thus to justify the use of borrowed capital 
in the construction of tliese works. 

The projects included in Classes ii, iii and iv are not anticipated 
to pay sufficiently well to justify their construction from borrowed funds, 
and it is from such works as these that the greater part of the funds 
available should, if spent with due care and forethought, realize a hand- 
some percentage. Assuming therefore that the jDrojects included in 
Class (i) will be carried out from borrowed funds — 

, (i) Briefly then, I would recommend that Es. 2,00,00(1 be 

borrowed at once, and the following projects for which 
detailed estimates are submitted be taken up and carried 
out at once from the money so raised. Tanks at — 

Nindar. Gotra. 

Sohara. Eoondkapura. 

(ii.) That the .services of an Executive Engineer be retained for 
a year or two to allow of these large works being con- 
structed under the supervision of a responsible officer. In 
addition to supervising these works, he would be able to 
inaugurate, and, before leaving, to a certain extent perfect 
the system on which work should in futui-e be carried on. 
The establishment to be permanently retained would have 
the benefit of two years’ training to the duties ox[)ected’ 
of them before being left to their own resources, and above 
all the working rates for the different localities of the 
State could he placed on a satisfactor}- basis. He could 
also, if required, supervise a revenue survey of the entire 
State. This is much wanted, as already stated. 

• (iii.) That other projects, for which only rough estimates are 
now submitted, be from time to time carefully prepared 
and carried out as funds permit. That as a rule, out of 
the yearly allowance of Es. 50,000, some 30,000 be devot- 
ed to reproductive Public Works, and the remaining 
20,000 to unproductive works and to repairs of existing 
tanks, wells, buildings and roads. 
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(iv,) That on tlie average two new tanks, from 20 to 80 new 
• wells and two miles of metalled road or 10 miles of fair 
Aveather road be annually constructed. 

Hlate 7 'ials . — With the exception of good timber and iron, all matetials 
ordinarily required for construction can be procured in most parts of the 
State with ease and facility, thus ; — 

Stone. — Good building stone can be had almost anywhere within 
reasonable distance. The stone quari’ies at Karauli itself are celebrated for 
the good sandstone turned out from them. This stone can be Avorkcd 
and carved most easily, and for building purposes is as good an article a.s 
can be desired. 

Kankar. — For road metalling. Though this does not occur anywhere 
in sufficient quantities to. allow of regular quarries being opened, it is to 
be met with in sufficient quantities in the banks of all the nallabs to 
meet all demands. 

Kanlar for Lime. — The beds of all the nallabs are covered with 
kankar nodules, which, though not suitable for use in metalling roads, are 
admirably adapted for making lime from, the fact that the nodules are 
worn smooth not interfering with their being successfully burnt for lime. 
Good limestone is also to be found in one or two spots 

Wood for lime burning can be procured in most parts of the State. 

Working rates. — The working rates ruling in the State, and for which 
work has been up to date done/ and is now being done, are given below. 
They appear to be fair ones Further acquaintance Avith the district and 
the construction of one <ir two large works by daily labour under stiict 
supervision, will probably allow of these being reduced someAvhat. 

Stone-masonry in lime. — From Es. 15 to Es. 20 per 100 c.ft. 

V 

Slab-masonry in time. — ^Tbe walls being from 1 to 2 feet thick, and 
filled in betAA'een slabs AA’ith dry stone. — Fi’o;n Es. 25 to 30 per 100 
sq. ft. 

Masowy dry stone. — From Es. 7 to 10 per 100 c.ft. 

Conci'ete in Foundations. — From Es. 8 to 10 per 100 c.ft. 

Stone Pitching. — From Es. 3 to 5 per 100 s.ft. 

Earthwork . — From Es. 2 to 7 per 1,000 c.ft. 

Kankar Collections. — From Es. 3/8 to 4/8 per 100 c.ft. 

Kankar Consolidation. — From Es. 1/8 to 2 per 100 c.ft. 


Karauli, 4th June 1884, 


C, E, HOUSDEN, 

Executive Engineei', 
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DETAILED REPORT ON TANKS SELECTED. 


Topographical Survey— Sheet No. 8. 

Ifo. 1 . — Tank nt Darha . — The tank Wiiich it is proposed to repair 
here has. according to the villagers, not been in use since Madan Pal's 
time. The estimated cost is Es. 7,000. 

There are 300 highns of good land below the bund, of which I 
a-s-snine that 200 can be brought under cultivation. As the water in the 
bed of the tank will spread over a large area, a portion can be drained 
off .shortly after the rains, and another 100 bighas in the bed thu.s 
cultivated. The ca tel imont area is about 2.^ .sq. miles, and the tank ought 
to fill well. 

No. 2 . — Opposite Ghnzeepur . — The nullah w’hich drain.s the *Darl)a 
Valley i.s gradually cutting awaj’ its bed, and the branch nullahs in the 
valley thus yearly increase in size and depth. 

The site selected for the bund is a good one. The nullah has heie 
worn a narrow channel through a bed of .shuley rock. 

Though the main object of the dam proposed for this place is to 
prevent the nuUnh.s in the Darha Valley from increasing, the con-sti uction 
of the tank will also bring 200 bighas of land under cultivation, and a 
small return for the money thus expended will he realized. The estimated 
cost of the dam is Es. 3,800. (See Appendix D, No. I). 

No. 3. — I came across this site when on my way from Darha to 
Bhojpur over the Dang. 1 had no instruments with me, and I have not 
been able to subsequently visit the site, 

I can, however, state with confidence that for about Rs, 8,000 a 
tank sufficiently large to irrigate 300 bighas in the Darha V'alley down 
below can be built. 

The land which would thus be brought under cultivation cannot be 
irrigated from either of the tanks above noticed, nor can wells ^bc sunk 
on it, as it is near the foot of the Dang, and consequently at a high level. 
(See Appendix D, No. 2). 

Nos. 4, 5, 6. — These bunds the villagers of Popal Khcra and Gojur- 
pur are anxious to got co'nstructed, chiefly with the object of prevent- 
ing the nullahs from increasing and cutting away existing fields and wells. 
They say they cannot promise to make any increase to the revenue, as 
the assessment is already a high one. 
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The land commanded below the tank is estimated at 200 birrhas, and 
assuming a return of Bs. 3 per bigba, an increase to the revenue of Bs. 600 
per annum is expected. All the land commanded is at present lying idle. 
The tank is desired by the villagers. 


No. 5. — For a Tank at Madanpur. — Thi.s is de.sired by the villagers. 
It is chiefly intended to bring a lot of broken and waste ground into use 
by enclosing it in the bed of the tank, and cultivating it after a year or 
two, when the inequalities have been levelled ofl’. 

The culturable area in the bed is estimated at 300 bighas. If the 
tank holds water another 200 bighas can be brought under cultivation 
below the tanks. The anticipated increase to the revenue is Bs. 1,000, 
the estimated cost Bs. 17,600. 

No. 6. — Rqoairs to an old Tank Bimd at Anajara. — This is much 
desired by the villagoivs, as the first band has silted up the level of the 
ground considerably. A simple earthen bund 5,700 ft. long is recommend- 
ed. (See section). T]ns_will probably breach through every year. The 
estimated cost is Bs. 35,000. ' 

The expenses which would be incurred in the construction of a pucca 
bund is not justified by the return anticipated. The project is included 
in my list, however, as the villagers are most anxious fur its construction, 
refusing at the same time to promise any definite increase to the revenue. 

No. 7. — To comphlt; ike Tank at Malpur Narainn. — Plans and sections 
of the tank, as at present, are given in Appendix D, No. 4. 

The eslinuitod cost of completing the tank is Bs. 31,500. The 
villagers of !Malpur Naraina much desire its construction. 500 bighas 
of land would be brought under cultivation in the bed. 

The tank would appear to have been commenced years ago. During 
the famine of 1868-69 it was again taken up by Maharaja Madanpal, and 
about 5.ths completed. Since then nothing has been done, and as tbo 
waters of the nullah escape round one end, the face-wall, which is built on 
the ground without any foundation, has been heie and there a good deal 
uudefmiiied. Owing to this the tank when made is certain to leak to a 
great extent, and there will always be a likelihood of tlie old portion of 
the bund giving way ; not much more can be done to prevent thi.« than i.s 
recommended in the Beport and Estimate for completing the tank. 

'No. ^.—Ncv) Tank near Machilpur. — There is a good site for a 
tank here. I came across it when wandering about without any instru- 
ments, and was unable, in consequence, to take a section of the site. 

I note it, however, as a site where for about BbT 10,000 a tank can be con- 
structed capable of storing about 30 m. c.ft. of water, enough to irrigate 
' 500 bighas. There are more than 1,000 bighas of good culturable land to 
the north of Machilpur ; an irrigation duct will be required. 



TJi* catcl>mt;iit arc-ii U fibuut I h s(]. miles of rock, and there ong’iti 
then to be no ddliculiy in storing the quantity of water vequiud. 

Xo. 0, — TmiL <i( ]h)ihl-l:-t~iiura. — There are the romi\ii\s of an old 
tank hero, and a goful tank can be made capalde of iirigating 1,000 bighap. 
The project tieing an important one, d< tailed ])lf.n's luid pstiinates have 
been prepared. The eonstruction of this tank is very much desii od, aijd 
will be the making of two or three “puras” which have of late years been 
abandonetl owing to want of water. (See Appendix D, No. 5). 

Nv. 10. — Mr.cVm Sagitr.— Tins tank was built by Jl.ahaiaja ^fadan 
]'‘al and is named after him. It is not provided with a sluice. 

The advisdjility of supplying one should ho considered. Tlierc is a 
good deal of water stored yearly which at present is not brought into use, 
with the exception that singaras arc grown in the tardc bed. CiiUmable 
land below the tank bed can be found. TIjc 3i. h. of weir is also very 
low, being otdy 10 ft. above the bed of the nullah and no less than 11 ft. 
below the top of the dam. A sluice costing ahf»ut Ks. 2.000, and addition 
to wtir costing about Es. 800 rcconnn'inded. ^Scc Appendix D, N«, G). 

Ko. ll. — 2\in!, at i'oliara . — There is a Te7-y good site for a tank 
here, Jletailed plans and estnnatos have been inx-pavod. The estimatr-d 
cost of the dam is Rs. 10,271. TIjo quantity of water whiph can be stored 
is estimated at GO m. c.fr, the area which can be iirigatcd at G25 bighas, 
and tiio incrca'sc to the revenue at Es, 1.87v). The construction of this 
lank is much desired by the villagej'.s. (See Appendix D, Xo. 7). 

An. 12. —Tank at Bastti . — There is a fair site for a tank here. Levels 
have .shown, h<*wcvor, that the land commanded by the lank belongs 
to the village of Gadholi, whicli belongs to one of the Eanis. The position 
of the tank i.s noted for future use, should Gadholi hereafter i evert to the 
State. 

*\'o. 13, — I'anh at Bafloo/an-n.—A. .section of site and estimate of eo.st 
of the dam required are given in Appendix D, Xo 8. 

The estimated cost is E,s. 19.500. The area which can be irrigated. 
300 bighas in the bed, and 100 bighas below the bund. 

The estimated increase to revenue is E.s. 1,200. It is prob.able that 
owing to the proximity of deep nullahs the water stored in tlie lank will 
ho rapidly absorbed and drained «>ff, and that consequently only in good 
ycar.s will it be possible to irrigate any land below tlie bund. 

Ao. 14 . — Tank at Reador . — Asked for by the villagei.s, chiefly with a 
view to prevent their fields being cut away. Estimato'd cost Es 3,800. 
About 100 bighas in the bed can also in a year or two ho brought under 
cultivation. The expected return w'ill therefoi*o be about Es. 300 per 
annum, or 7 'I per cent. 

iVa. 1 5. — Sahara 'Tajik. — A small tank to the south-east of Sohara, 
asked for by the vil]agt r.s, chiefly for driidving jiurposes. Xo direct return 
can be anticipated. 
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No. 16. — J'dnh: ai Golnhra. — A long juicl deep tank can be constructed 
lierc at a probable cost ufKs.' 49,000. A large portion of the water stored 
cannot be used, and the laud coiniuandcfl is not veiy good. It i.s not a 
project whicli can be rcconi mended. 

No. 17. — For (t third Tcnik at Hohara. — There is a good deal of good 
Jatid to the north of Kosra which could possibly be irrigated from a tank 
at this site. This only struck me when I was riding away from Sohara, 
and I have not had an opportunity of going out there again. 

No. 18. — Tun/.; at Lu/nnijntr. — A .small tank wants to be repaired and 
cleaned out. Estiinatpd cost Ks. ‘200. 

No. II). — Tail/.: ot T.otdhn. — There is a good .site for a tank here. 
Estimated cost Ks. 9,000. Estimated return Ks, 900, or 10 per cent. 
The villagers preier the next site. 

liO. — the same nullah or just above No 22. It i.s a question 
.a.s to whicli is tlie I'ctter site of the two. ] think No 22. The villagers 
.'ii’c anxiou.s to have this darn at No. 20. as another 100 bighas of cultur- 
able land arc ihu.s .«:ecurod. Estimated co.st li-s. 14,800. Estimated 
return per annum Ks. 1,200. or .°.-J p»'r cent. (See Appendix D, Nos. 9 
a.ul 10). 

No. 24. — Tint/.; at SiUaoii. The tank hero want.s to be cleaned out 
or otherwi.se repaired. Estinia«ed eo.st Ks. 500. 


Topographical Survey- Sheet No. 10 [n). 

No, ]. — Tau/i at 'Darijn.st . — Ky the emistructing of a large dam over 
96 ft. in lieiglit and at a cost of Ks, 450,000 it would be possible to con- 
struct a large tank here capable of irrigating all the land in the immediate 
neighbourhood of Karauli. Owing to the exce.ssivo height of dam required 
:md to the velocity with which the stream do.scencls, the project is not a 
gondoiio. tlmugh atone time T tliought that .something might he made out 
of it. I simply include it now among the pro{>ospd tanks in order to 
direct attention to the perennial Barkheri .stream, the waters of wliieh, if 
they could be diverted on to the fields about Kar-niili city, would r.-iise the 
value of the laud fourfold, (See Appendix D, No. 11). 

No. 2. — Tanli at Nindar . — A large reservoir c.'ipalde of storing about 
.*184 in. c.ft. of water and of irrigating 4.000 bighas can bo conslructed 
here at an estimated cost of about Ks. 45,000. A complete report of 
this project, with the necessary plans, &c., ha.s already been submitted as 
per E.vccutive Engineer's No. Ob’ R, dated 18lh Mny 1885, (See Appen- 
dix D, No. 12). 

,3 . — Tank at Mar/cakoa . — There is a large tract of broken ground 
to tlio west of the village which could be brought under cultivation after 
two or three years, by the construction of a bund thrown across the gorge 
ctpposite the village. A tank in whose bed the greater portion of the 



broken ground would l)e included would thus\ formed. The stored 
would he drained off and tlio bed cultlvatk estimated cost i*; 

Hs. 38,300, and the estimated increase to th\ revcriue Rh, 600. (See 
Appendix D, No, 1 3). ^ 

No. 4.— 'TW; r/i A7i/r/Z\— For cultivation in d^.. 'd. Estimated cost 
Rs. 10,700, Increase to revenue Rs, 500. " 

No. b.^Tanl’ at Gopaljmr^^Fov cultivation in bed. Estimated colsv>^ 
Rs. 250. 

No. Q.—Tiwk at J/OOTZ«.-‘For bed cultivation and to rechuni 
broken ground. Estimated cost Rs. 4,300. Estimated increase to 
revenue Rs. 200. 

No. 7.-^T(ink at Seap')ora.'--¥oT cultivation below tank and to 
reclaim broken mound. Estimated cost Rs. 19,200. Estimated increase 
to revenue Rs. 1,500. 

No. S.’-^Tank at ZJarrera.— A small tank for rice cultivuion. 
Estimated cost Rs. 10,800. Estimated increase to revenue Rs, 450. 

iVo. 9.— Za7it 0 / Manakhor.’^A small tank wanted here to store 
Bufticieat water to irrigate the rice crop. Estimated costlis. 14,750. 

There is also a well under construction here at present for drinking 
purposes. It is estimated to cost Rs. 754. 

The site selected is not a good one, and though it has now been sunk 
to 38 ft, there is not sufficient water in it to last thiough the summer 
months. 

No* lO.—lFct'r at Hohanpurfi. — The project here is to throw a 
pucca masonry weir across the nullah bcloAv the village. The maxinuun 
height will be 10 ft. above the nullah bed, which is rocky all through. 
This weir will catch any silt coming down the nullah, and so in time form 
a large 40 bigha field in which rice can be grown, Tlie villagers liavc 
in previous years thrown up small “pokhers” liere witli this object. They 
have, however, owing to the strength of the current, been reguharly carried 
away. In small streams the system of temporary bunds answers well, 
and should the pucca weir here proposed answer expectations it will be 
possible to, in time, gradually form the beds of most of the nullahs in 
the Dang into terraced fields in which rice can, during the rains, be grown, 
by building pucca masonrj? weirs across them at suitable distances and 
sites. The development of this system, combined with the construction 
here and there of a large tank capable of retaining water all the 
year round, appears to me to be the best method for developing the 
resources of the Dang or hill tracts, and of inducing the cultivators to 
remain by these fields all the year round. At present from want of water 
a large area of the Dang is abandoned during the summer months, the 
cultivators only returning to their rice fields during the rains, and often 
not at all. 
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A os. 11 and 12. — At Pnaaht . — Two small tanks for well and rice cul- 
tivation. Estimated cost Ks, .0,000 to 10,000. Estimated profit Rs. 250 
to 450. 

No. 13 . — Tank at Bharda . — Tlierc is a small tank here, the bund 
of which has been slightly danuigccl. The repairs are estimated to cost 
Rs. 100, and arc now being carried out. 

No. 14. — Mnibtnnra . — This tank was repaired in December 1888 
by Overseer Abdul ^lajid. A separ.ito report on the subject has already 
been made. The tank is calculated to store m. c.l’t., to irrigate 90 
bighas, and ought in time to pay Rs. 240 per annum. 

No. 15 . — Bund at Klto'jhnaoar . — A nullah was cutting away the 
fields here, and a bund with a ma.sonry core -wa.^ thrown acros.s to prevent 
this. The bed is now silting up. .and will soon ho under cultivation. 
The cost has been Rs. 293, and the loss to the revenue prevented is 
estimated at Rs. 7 5. 

Tonics ijeneraJ I !J . — In addition to the .shc.s e.xainined and reported on. 
.above, the Dang literally teams with sites for tanks of all sizes and for 
the construction of “ pokher.'^,'’ .and the con.scquent formation of rice fields. 
Aluch can be done therefore by money jndiciou.sly spent in developing 
the latent resources nf the favourable portions of the.se hill tracts, pro- 
vided that by liglit U'^so.'-smcnts, gt»od Government and the provision »if 
drinking w:Ucr, cullivator.s caJi be induced to take up huid and settle. 
Of a considerable portion of this wild and broken portion of the State, 
however, nothing c.an be made. 

Wells. — There is no part of the State included in this sheet where wells 
can be sunk with adv.nntagc. In tlie Dang the rocky nature of the soil, 
.and in the low land.s the depth of <he .sub-soil di aiimge, is against cheap 
well pinking. ITere and there, however, .sitc.s for well.s may be found. 
These places are : 

(1) Clay-covered valley in the D.^ng, .is atBlninkri .and Laugrn, &c. 

(2) Along the nullah hod.s as at Nindar, .Mur-ka-koah, &c. 


Topographical Survey— Sheet No. 10 (h). 

No. 1 . — Tank at. Goosni . — There is a very good silo for a tank 
here, where, by the construction of a dam aevo^.s a narrow and rocky 
gorge, a t-ank cun be formed in whose bed 400 bighas of land can, after 
a year or a two, bo brought under cultivation. The cstitmited cost is 
Rs. 0,000, and the expected increa,9e to revenue due to the construction 
of tlic tank Rs. '6 per bigha, or Rs, 1,200. (See Appcndi.x D, No. 14). 

No. 2 . — 'Tank at Karanimr . — By the cOiistruction of a dam hern 
a tank can bo formed in who.se bed 200 bighas of land can, after a year 
or two, when the bod has to a certain extent silted up, be brought under 
cultivation. 
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The estimated cost of the dam and sluices is Ks. 10,000. Tho 
increase to the revenue ought at R.«. 3 por biglm to be Rs. COO per annum. 
TJiero arc ihn remains of an old buiul here. 

No. 3. — Tonh lit Thoriili. — Tlierc is a .site to tho north-east of the 
village where the villagers want a bund. Tire site is not a good one. 
It is, however, noted and estimated for, Tire chief objections to the site 
are:— • 

(it Want of good natural foundations and necessary cost in supply- 
ing them. 

(ii) Length of bund necessary, and 

(iii) Smallness of bed area. 

Tho estimated cost of the dam and sluice is Rs. 20,700. Tiie area 
which will ultimately be brought under cultivation is estimated at 300 
bighas, and the consequent iiici'ease to revenue at Rs. 3 per bigha at 
Rs, 900 per annum. 

No. i.— Tanks at Srwio?v//i. —There are two old tanks here. The 
bed of 0110 has silted up, and the \illagors themselves bei.ng anxious 
to carry out the additions and lepairs i’ef|Hired. I liavo told them what 
I would advise them to do. 

In the second one the dam Inns been breached and requires to be re- 
paired. The beiicKt to be derived from the o,\ecution of the uuce.ssnry 
repairs will be the upkeep ol the present revenue. The project is not a 
good one. 

No. 3 . — Tank at Arora . — There is a very good site for a tank 
here, where, by tho construction of a masonry dam across a narrow rocky ' 
gorge, a large tank with a bed area of about 2,000 Idglias can be formed. 
A portion of the bed is already cultivated from wells which will be .sub- 
merged. 

Assuming, however, that at least 1,000 bigha-s of new land will be 
brought under wlieut, and that the value of iho land at present under, cul- 
tivation will not be ailccted by tho lank, tire probable increase to the 
revenue will be 1,000 x 3 = Rs. 3,000. 

The cost of the dam is estimated at Rs. 30,000. This is hecamse a' 
masonry in lime one appears to be here absolutely necesssary, and for the 
following reasons 

(i) Because, for some distance above the site selected for the dam, 

tho channel of the stream is considei’ably narrow^ed, and the 
velocity of approach thereby considerably increased. A plain 
earthen dam with a masonry core would probably not bo 
strong enough to withstand the rush of water. 

(ii) Because the flood w'aters of the Chambal rise to 40 ft. above the 

nullah bed at the site of the proposed dam, and an earthen 
bund would be liable to damage from the floods. (See Appen- 
dix D, No, 15), 
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xVo, ^.—NullaJis wear Rudai, — The nullahs in the neighbourhood 
of !Rudai increase year by year, and in .doingf so, cut away a consider*- 
able portion of what is at present good culturable land. This gradual 
encroacluiient on good land is also common in similar tracts elsewhere, as 
already noticed. The best way to stop this regular encroachment would 
be to build au earthen bund quite round the nullah causing the damage. 

Wdlu. — Along the nullahs, which in this sheet flow from the Dang 
or Highlands to the Chambal_, wells can be sunk with advantage, pro- 
vided cultivators can be induced to come forward and take up land. 

There are acres and acres of good culturable soil lying idle. The 
depth .at which water is met with is small, seldom exceeding 40 ft., and 
often only some 20 ft. 

The chief difficulty appears to be want of cultivators — nor does this 
portion of the State appear to have been in former years cultivated to a 
greater degree than at present, as is the case in other portions of the State 
My enquiries as to ivhy this should be the ease have elicited replies to 
the effect that the inhabitants depend, and have for years depended, for 
their living chiefly on their flocks and herd.s. They are not agricultur- 
ists, To secure, therefore, the development of the tract under notice, 
it will he uece.ssary to, in some waj”, chiefly by promises of light assess- 
ments, either induce the present inhabitants to take up land or to attract 
outsiders. 


Topographical Survey— Sheet No. 42. 

A'( 7 . 1 . — Dahra Tank . — This tank was built some few years ago at a 
total cost of about Rs. 30,000. The length of the bund is 4,300 r.ft., 
maximum height 38 ft. The bed area is about oOO bighas (7,500,000 
s.fc.) ; capacity 97,500,000 c.fc. It has not filled properly for the last 
two years, owing probablj^ to the existence of one or two tanks above it. 
No sluice was originally provided, and as the land in the bed is cultivated, 
one is necessary, and is now being supplied at an e->timated cost of 
Rs. 2,332. Should the tank fill well in future years a duct can also be 
supplied as shown on the n»ap, at an estimated cost of Rs. 6,160. 

iVo, 2 . — Gotra Tank . — A large reservoir can be constructed here at 
an estimated cost Rs. 75,000, capable of stocing 500 m.c.f’t. of water and 
irrigating 5,000 bighas of land. A full report with necessary plans has 
already been submitted with Executive Engineer’s No. 64 R of 18th 
May 1885. The inci’easeto the revenue from the construction of this 
tank is estimated at Rs. 15,000. The project is a very good one. (See 
Appendix D, No, 16;. — 

No. 3 . — Tank at This tank will onlj’^ bo required if the one 

at Gotra is found incapable of storing idl the water which might run off 
the catchment. (See Report on the Gotra Tank). 



2^0 A.—Tnvh ,tt fli A. wanted bore by the \illageis. 

The estimate.] r-ost is K- 7,200. and the e.Kpectod increase to revenue 
Rs. 200, or 21- per ceut. 

No. 5.— Tank at J,rri>n.—\ htmcl to darn up a null'di arid imlaim 
a good deal of bi-ok-n ground. E-iiinav’d ca^l Ks. 2,000 ; ehtunuted in- 
crease to revenue it? OOO, or 10-7 per cent. 

.Vo. G.-Ii'ivd Jo!rota.-Nn ordinary cartli bund required. 
Especially a.^lo-d f.u’ by the villager.-!. Estimated cost Rs 1 ,lo0 : estimated 
increase to revenue Rs. 100. or 9 per cent. 

a? .UoW/<«.— Tlie esfimated cost is Rs. G.OOO. The 
villagers are constructing the tank Ihemselve.s. 

g r^ink nt Kloirl'hui'ii. — To the west ot Dahra there i.s an 

old tank whicl. has boon breached for years. Its repair i.s recommend- 
ed. Estimated c* 0 '>t Bs. n,0UO- 

No. 'd.—Taok otloa- the }» e-cut Pahra Tank.— A. section of the .site 
is given in Appendix 1), No. 17. 

Theconstiuction of a bund here will rod.iim 500 bighas of broken 
ground, which can, when reclaimed, bo irrigated from the Dahra Taiik.s. 
The estimated cost is Rs. 17.000. and the increase to the revenue is 

estimated at Rs 1,500. 

10 —Tank at S tj Otm.—By throwing a bund across the narrow 
croraa in the hills between S.ipotra and Ni-ana ab.jut 100 bighas of 
aood cultivable laud can be submerged, and when the water has been 
drained off, cultivated The c.stim.ited cost is Rs. 5.200, and the esti- 
mated increase to the vcvenac 000. 

ll._Bv th ■ .•.)n-!trncciu!i of a weir between the two small hills 
to the nurih-west .>f '•vinargarh, the water lend in the hod of the Anier- 
wad naddi cmld be raised, and the land on both sides of the stream, which 
belongs to the Thak.ir of Ainargarh and Roimtia. be brought under 
culthmtion by the construction of wells. Estimate not taken out. 


No. 11 (a).— lank af . 4 irtay! 7 «r/i. — This tank i.s now under con- 
struction lor the Thakur of Amargarh. It is estimated to cost 
Rs. 16,927. 

The bed area is about 2,000 bighas, of which (or 1,000 bighas) 
can be brought under cultivation. The estimated return is Rs. 3,000 
per ammm,°or about 17 per cent. (Sec Appendix D, No. 18). 

No. \2.—Bund at Amerwar.—The object of this dam is to reclaim 
a lartre tract of Imoken ground and to allow of its being cultivated wdien 
reclaimed. The site is a good one. The bed area will be about 300 
bighas. (See Appendix D, No 19). 
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No. 1 3. — Tank at Lohera. — By the construction of a bund at the 
site shown on the plan a large teact (over 1,000 bighas) of good cultiv- 
able soil will be covered, and can, when the tank water has been drained 
off, be brought under cultivation A section of the site is given in 
Appendix D, No. 20. The estimated post is Rs. 21,500, The increase to 
the revenue is estimated at R'=!. 1,500, or about 7 per cent. 

No. 14. — Tanh 7 iear Barsai. — There is no village near this site, and a 
large tract (^over 1,000 bighas) of good cultivable land lies idle. 

If any cultivators can, by the promise of the construction of the tank, 
be induced to come and settle, all this land could be utilized, r^enue 
of Rs. 3,000 per annum realized therefrom. The cost of the Is^^s" esti- 
mated at Ks. 20.000. (See Appendix D, No. 21). 

No. 15, — Tank at Attagioa. — A perennial stream passes here 
through a narrow gorge in the range of liills opposite to Attagwa, If it 
is bunded a tank with a bed area of 400 bighas can be formed, and 
by regulating the sluices the area can be irrigated whenever required. 
Unfortunately 'there is no good land below the tank which can be 
irrigated therefrom, and the cultivation will have to be confined to the 
bed. The construction of the tank may lead to the reclamation of the 
broken ground below the bund. Omitting this, however, for the present, 
the area which can be brought under cultivation is estimated at 300 
bighas, and the cost of the dam, &c., at Rs. 14,500. 

No. 16. — Tank No. 2 at Attagwa. — By the construction of a short 
but high bund here a small and deep tank capable of storing 42 m.c.ft, 
of water, from a catchment area of about two sq. miles, can be formed. 
The estimated cost is Rs. 17,500, and the area of land (partly rice fields) 
which can be irrigated therefrom 500 bighas. 

No. 17 . — At Thom. — The villagers want a bund here. As its con- 
struction would, however, cut off some of the water falling on the catch- 
ment area of the Dahra Tank, its construction is not recommended. 


Topographical Survey-Sheet No. 43. 

No. 1. — Tank at Nynei Goari. — This tank is under construction 
and approaching completion. The probable cost will be Rs 20,000. The 
cubical contents are estimated at 48 m. c.ft. ; the area commanded at 
400 bighas. An additional 300 bighas can be brought under cultivation 
by the construction of a duct, which is estimated to cost Rs. 1,000. The 
anticipated revenue is Rs, 1,200 per annum, or 6 per cent., or if the duet 
is constructed Rs. 800, which is a return of 86 per cent, on the probable cost 
of the tank and duct combined, viz., Rs. 21,000, This tank fills well, and 
will hold water all the year round. This will be a great boon to the 
neighbourhood, where during the summer months there is no water, for 
diinking.purposes even, to be had- for miles round. 

No. 2. — Tank at Maidpura. — This is an old tank which is now 
being repaired at an estimated cost of Rs. l,t>92. A full report on it 
has already been submitted. 


• «. 
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It is'hoperl that the improveinents ntnv beiiiir earned ouv may result 
in the tank retaining water, and consequent increase to revenue. If the 
tank dries up early in the winter . as it usually does, the upkeep of the 
present revenue is all that can be looked for. 

No. 3 . — Tiwk at Doiflctpiira Knlianpur. — Here, by closing up a 
narrow corjre, a larjre tank is formed. When the land in the bed has been 
thoroughly saturated the water .stored is drained off and the bed culti- 
vated. The bund is in a dangerous condition, and the bed is silting up. 
Proposals to strengthen the dam and to reduce the level of the scouring 
sluice, at an estimated cost of Ps. 5, GOO, have already’ been sobmitted. 

No. 4 . — Choudka {Bara).— ThQ villager’s of this place are most 
anxious for a tank. The two or three places pointed out by them are 
not suitable, A section for a small tank has been selected. 

Further e.vamination of the neighbouring hills inav result in the 
discovery of a suitable site. If a site can be found there are acres of 
really good soil which would ensure the success of the tank. 

No. 5. — Kannrdn . — There is a capital site near the village of Kanarda 
fora “talao, ” a tank, in whose bed cultivation is carried on after the 
water stored has been drained oft. The site for the proposed dam is a 
narrow and rocky* one, and a high dam is not required to flood the bed 
area, which is a large one. The area of land in it which can at once be 
taken up is estimated at 800 bighas and another 200 would in time be 
also broaghb under cultivation. The estimated cost is Rs. 23,300, and the 
villagers are willing to let the State take half the outturn. This should 
yield at least Rs. 3 per bigha and give a return of Rs. 2,400 per 
annum, i.e., 800 x 3 = 2,400. This is a good project, aud I "would advise 
its being taken up at an early date. (See Appendix D, No. 22). 

No, 6. — Tank at Gala. — The site is a bad one. The estimated cost 
is Rs. 4,700, and the area -which will in time be cultivated in the bed is 
200 bighas. The increase to the revenue from the construction of this 
tank wnll probably be Rs. 600, or 1 2|- per cent. 

No. 7 . — lank af Dtopur . — There is a site here for the constiuction 
of a very f.iir tank. Plans are given in Appendix D, No. 23. Tlie esti- 
mated c-ist is Rs. 23,000. 

The area of the land brought under cultivation by ihe construction 
of this tank ought in time to be 500 bighas and yield the State a 
tfcvcnuo of Rs. 1.500 per annum, or about 6 per cent. 

No 8 . — Tank at Nandpiir . — There is an old tank Iiere which needs 
repairs. The present tank leaks badly and does not hold water. The 
estimated cost of repairs is Rs. 4,276. 

WeJh . — There ore not many parts included in this sheet where 
■wells can be sunk with advantage. If cultivators can be induced to come 
forwar’d and take up land in the valleys running from the “Dang” to’ 
the Chambal, a fair amount ' of land could in time be brought under 
“chahi” from wells. The present settlers are not agriculturists, and a 
large area of what would otherwise be land yielding a fair revenue is 
thus suffered to, be idle. 
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APPENDIX B. 

LIST OP EXISTING TANKS. 

• (i. > Survey Sheet No 8. — Tw.') near ]lirha, much d.iinageJ; repair 

of one rceomineiidcd. 

(ii.) Sin'vey Sheet No. 8A. — Tanlc at JDnhra, 

!Hnnd at Kliarlcata, 

- „ Kh<'ra, 

„ „ l\huhpur, 

„ „ Cliaiiip’ir, 

,, Kolnra. 

„ „ Ihith.iili, 

„ Doliara. 

„ „ ^r-ikhaiulpur, 

and a nunibi'r of small bunds in llio neigliLourh..' d. 

Tnnk'at Sapalia, 

Tank > n top of liill luar (Jotia, 

,, at. Palpal i, 

„ ,, Kaiia, 

„ „ Paj. d. 

(iii.) Su'Tey Sheet No. 10 [n ) — Tank at N\nic Goari just re.-uly. 

Tank at Mnidpura. 

„ JJowlatpir, 

„ „ Jogipura, iieeiLs ie,iair, 

„ „ Kami pur 

(iv.) Survey Sheet No. 10 {h ). — Tank at Ghani Gona, neeth repair. 

„ Samara „ ,, 

(v.) Smrey Sheet No. •12. — Tank .at l\Ic(ila. 

., „ Chamarao'a. 

„ ,. Sillaiili, 

„ Lakhiinpiir, 

„ „ Bhojpur, 

„ about Maeliilpiir, 

„ at Kasar (Madan Saj^ar), 

,, „ Mohan Kliua. 

.(vi.) Survey Sheet No. 43. — Three Tanks near Karauli, 

Tank at Dhaenura, 

„ „ Khoobnagar, 

Two Tanks at Markapm-a, 

» )i >» Bherda, 

„ „ „ Manakhoor. 

Two Tanks at Mandrael, 

„ „ Gopalpur. 

There must be, and doubtless are, several others of whose existence 
I am not aware. I hear of two large tanks in the Dang not noted above, 
one at a place called Deopur and one at Ohawad. I cannot find these 
places on the map, and not having visited them cannot locate the sites. 
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TYPE SECTIONS OF DAMS AND WELLS, 

WITH 


APPROXIMATE ESTIMATE OF COST. 
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KARAULI STATE. 



Quantities per 100 R. F. of Length for each 6 ft. of Height. 
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KARAULI STATE. 


SfiCTtON FOB 50 Ft. Dau. 


TYPE SECTIONS OF DAMS. 

Scale 20' fl. = 1 inch. 

TYPE E. 







,, rTur^fw'rtfj nt.jr- 

C/>PEi^V‘:CuS' STRATUM 


Quantities per lOO R. F. of Length for each 5 ft of Height 


0 Ft. 

]Mrtsonry in Core 
Rs. 20 |>cr 100. 

Eartlnvork 

Rs. 4pcr 1000, 

Pitcliinj^ Rs. 75 
per 1581. 

Total Cost, 

! 

1st 

625 c.ft. 
125 Rs. 

7,500 c,ft. 
30 Rs. 

1581 

75 Rs. 

Rs. 

155 

2nd 

750 c.ft. 
150 Rs. 

18,750 c.ft. 
75 Rs. 

1581 

75 Rs. 

300 

3rd 

1,000 c.ft. 
200 Rs. 

.01,250 c.ft. 
125 Rs. 

1581 

75 Rs. 

400 

4tli 

1,250 c.ft. 

■ 250 Rs. 

43,350 c.ft. 
175 Rs. 

1581 

75 Rs. 

500 

5tli 

1,500 c.ft. 
300 Rs. 

56,260 c.ft. 
225 Rs. 

1581 

75 Rs. 

600 

6th 

1,750 c.ft. 
350 Rs. 

68,750 c.ft. 
275 Rs. 

1581 

75 Rs. 

700 

7th 

2,000 c.ft. 
400 Rs. 

81,250 c.ft. 
325 Rs. 

1581 

75 Rs. 

800 

8th 

2,250 c.ft. 
450 Rs. 

93,75.0 c.ft. 
375 Rs. 

1581 

75 Rs. 

900 

9th 

2,500 c.ft. 
500 Rs. 

1,06,250 c.ft. 
425 Rs. 

1581 

75 Rs. 

1,000 

10th 

HU 

1,1 8,750 c.ft. 
475 Rs. 

1581 

75 Rs. 

1,100 
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KABAULI STATE. 
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KARAULI STATE. 


TYPE .SECTIONS OP DAMS. 

Scale 20 ft. - 1 inch. 

TYPE L. 



5 Ft. 

Masonry in Core 
Rs. 20 per 100, 

Earthwork 

Rb. i per 1000. 

Pitching Rb, l?0 

per 15a0. 1 

1 

Total Cost. 

1st 

mm 

16,250 c.ft. 
65 Rs. 


Rs. 

105 

2nd 

■SS 

28,750 c.ft. 
115 Rs. 

1,580 c.ft. 
80 Rs 

395 

3rd 

1,500 c.ft. 
300 Rs, 

41,250 c.ft. 
165 Rs. 

1,580 c.ft. 

■ 80 Rs. 

545 

4th 

2,000 c.ft. 
400 Rs. 

53,750 c.ft. 
215 Rs. 

1,580 c.ft. 
80 Rs. 

695 

5th 

■ 2,500 c.ft. 
500 Rs. 

■ 66,250 c.ft. 
265 Rs. 

1,580 c.ft. 
80 Rs. 

845 

6th 

3,000 c.ft. 
600 Rs. 

78,750 c.ft. 
315 Rs. 

1,580 c.ft. 
80 Rs. 

995 

7th 

3,500 c.ft. 
700 Rs. 

91,250 e.ft. 
365 Rs, 

1,580 c.ft. 
80 Rs. 

1,145 • 

8th 

4,000 c.ft. 
800 Ks, 

l,0^;75(rc.ft. 
415 Rs. 

1,580 c.ft. 
80 Rs. 

1,295 

1 

9th 

4,500 c.ft. 
900 Rs. 

1,16,250 c.ft. 
465 Rs. 

j 

1,580 .c.ft. 
80 Rs. 

1,445 

10 th 

5.000 c.ft. 

1.000 Rs. 

1,38,750 e.ft. 
515 Rs. 

1,580 c.ft. 
80 Rs. 

1,595 
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KABATTLI STATE. 



Scah 10ji. = l inch. 



Cost per 10 ft. of depth (see details). 

For a Well 10 ft, (lGe})= 124 Hs. 



ff 

20 


99 

= 200 

1) 

}9 

ft 

20 

}f 

99 

= 281 

9^ 



40 

99 

9} 

= 440 

99 



50 

>9 

99 

II 

o 

CO 

99 


ft 

60 

«f 

• 1 

= 804 

II 




No. YI. 


APPENDIX D. 

PLANS AND SECTIONS OF PROPOSED TANK PROJECTS, 

WITH 

REl’ORTS AND APPROXIMATE ESTIMATES. 
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Survey Sheet No 8. 

Site No. 2. 

SKETCH .OF GHAJEEPOOR. 


Ko. 1 , 




JSstimate with Core-wall (Type E). 



Rs. 

200 

r.ft. @ Rs. 155 per 100 r.ft. 

= 310 

140 

1) >» j> 300 „ „ „ 

== 420 

90 

• 

• 

O 

o 

e= 3G0 

50 

o 

o 

• 

« 

« 250 

50 

» » 1> 600 „ „ If 

= 300 

50 

• 

• 

o 

o 

« 350 

200 

Foundations @ Rs. 2 per ft. 

ta 400 

100 

„ Masonry weir at Rs. 500 per ft.^ 

= 500 

1 Scouring Sluice ... 

o 

o 

lO 

li 


Total 

3,390 


Contingencies @ Rs. 10 per cent. ... 

339 


Total Estimated Cost 

3,729 



Estimate for Plain Earthen Bund. 


200 r.ft. 

@r Rs. 75 per 100 r.ft. = 

Rs. 

150 

uo „ 

yf 1 4 5 ,, 

JJ ~ 

203 

90 „ 

s? 1 ?; 


10.? 

.50 ., 

,, ,, 285 ,, ,, 


142 

50 ,, 

ff «>55 ,, ,, 


27 S 

50 „ 

i» 425 j, ,, 

?i ^ 

218 

Weir and Sluice as above ... 

• • « 

1,000 

Total 

Contingencies at Rs. 10 per cent. 

2,184 

21& 


Total 

Cost 

2,402 


Say Rs. 2,400. Revenue Rs. 200, or 8| per cent. 

N. B . — A core-wall would .nppear absolutely necessary at this site. 

Area in bed 100 bighas. Probable increase to revenue Rs. 200 
per annum. Indirect benefit great. (See General Report). 



Survey Sheet No. 8. 

Site No. 3. 

SKETCH OF TANK NEAR HARHA. 

No. 2. 



In the Dang. No section of site taken, as I had no instruments b}’ 
me when I came across the site. It is a fair one. 

A tank capable of irrigating 300 bighas could be constructed for 
about Rs. 8,000. (See General Report for further necessary details). 

300 bighas should yield • a revenue of at least Rs. 600 per annum, 
or 7 ^ per cent, on the proposed expenditure. 
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Survey Sheet No. 81-. 

Site No. 

SiaSTCH OF EIIOJPITK TANK. 

No. 3. 



Ifc is, without doubt, tlic bc-st sheet of water in Kavauli. The tank 
bund leaks badl^', and the .sluices which conduct away the water uhicli 
fdtor.s through re(|uirc to be improved. (See General Beporl). A regu- 
lar sluice might also, with advantage, be provided, and more use made of 
the water stored than is done at present. 

The cost would be some Rs. 2,000, and over 200 bighas of land could 
bo brought under cultivation, and atr increase to the revenue of Rs. GOO 
per annum or 30 per cent, then realized. 
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Survey Sheet No. 8^^. 

Site No. 7. 

SKETCH FOR COMPLETING OLD TANK AT MALPUR NARAINA. 

No. 4. 


Ui ^ 
$ c 
^ o 


k) 

c 

cb 

o 


o 


SQ6: ^ 'f 

2 jiOWG/Tt/D/WAZ. ii'fJT/OW 
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N 

O 

h 




-5 i"/ 0>*/zw« lOLvft p 

^f.rtivaT i!fcrtU\ loo^j'.i 

y --TOO — 

v.:r - 

- w , , fff »f 


- -/.;oo 

JL 






«4 

■: i 


>-■ F/£;/? c:/r w flG<?A' 


CftGSS SECTION AT END 


CROSS SECTION AT CENTRE 
Hot'izonfal jSciJr SOjh^f 
Vi-rtka^ S'l’ulc 20fi=-/‘ 


-I?- 

!?;‘j 


^;0 — -•rf-fiV 


' ..' -- ' 'y/'iii vl: 


4;<^ 


50- 










NO FCONDATJON 

WALL PARTLY UNDERMINED 


FOR SKETCH OF SITE Ni 8 
SEE PREViOUS PAGE 

NEW WORK IN RED 


{See Gexeual Repout.) 

Estimute. 

jN’o/c.— Back wall to be dismantled and stones used in repairs to front 

wall. 

(i.) Pointing front wall. — Es. 

1 X .1,700 X 10 = 37,000 s.ft. (a^ Es. 3 per 100 ,s.ft. ... = 1,110 

(ii.) Earlhworh — 

Front 1 X 3,700 x lO = 6,26,000 

Back (new' portion) 1 x 700 + --Jij£ii x 20 = 2,80,000 
In dressing back, &c., say = 1,00,000 


10,06,000 

[Ti Es. 4 per 1,000 e.ft. = 4,024 

(iii.) Sttme I^Uch'nfj . — 

Front, 1 X ,1.700 X 32 = 1,18,400 

@ Es. 5 per 100 s.ft = , 5,920 

(iv.) Maxaimj in Lime , — 

New portion 1 x 700 x 1 2 x 8 ... = 67,200 

Repairs 3 x 120 x 18 x 18 =s 51,640 


1,19,040 

@ Es. 10 per 100 c.ft. = 11,90-1 
(v.) FeMwto'/oJJSwJit/crnewTJori/ow, 700r.ft. @Rs. 4perr.ft. = 2,800 

(vi.) IFe/V cM< inroc/;, 300 r.ft. @ Es. 3 per r.ft. ... ... » 900 

(vii.) y'u'o 6‘/it7‘fie.9, Bs. 1,000 ... "^ ... ... ... ... = 2,000 

(jontingenciesatRs. 10 per cent = 2,866 


Total Cost ... 31,524 

s.ay Es. 31,500.‘ 

500 bighns of broken land will be reclninied and brought under 
cultivation end yield a revenue of Ra. 1,500 per annum, or i% per cent. 
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No. 5. 


Survey Sheet No. 8i. 

SlTK No. 0. 

SKETCH FOR TANK AT KUNDKA PUR A 

Machitpwr 



LONGITUDINAL SECTION 
Korhotftal JScalc 400 J^~l‘ 
Vertical SoO'le 











TOP OF OLD nil 


, ^ifTrTiUhvniimwn 

‘""'0 L,f^^ ■ 




/ 


There is a good .<sito for a tank here. (See General Report, where de- 
tailed plans are given.) A sketch of site and cross section of the situ are 
also given. 


Estimate (Type M). 

23,80,600 c.ft. Earthwork @Rs. 4 per 1,000 e. ft. = 
32,750 s.ft. Face-wall „ „ 30 per 1 00 c.ft. - 

16,116 „ _ Pitching ,, „ 5 ,, ,, ,, = 

300 r.ft. Masonry weir,, „ 5 per r. ft. ... = 

2,300 „ Foundations „ „ 1 „ „ ... = 

2 Sluices @ Rs, 500 = 


Rs. 

9,546 

9,825 

soo’ 

1,.500 

2,300 

1.000 


Contingencies ® Rs. 10 per cent. 

Total Cost... 

or say Rs. 27,500. 

Area irrigable 1,000 bighas. 

Kxpeeted revenue, Rs. 3,000, or 1 1 per cent. 


24.9r7 

2,497 


27,474 




Survey Sheet No- 8i. 

Srri: Xo. 10. 

SKETCH OF TANK AT KASAR-MADAN SAGAl^ 


No. fi. 



The tniik has no sluice. One could, with advantage, be provided at 
a cost of Rs, 2,000, and the water .stored in the tank thns utilized. 

The weir level could also bo raised with advantage. It is at present 
unnecessarily low, being no less than 11 ft. below the top of thed am and 
8 ft. below the top of the front face-wall. 

I would suggest that it be raised to within 5 ft. of the top of the 
dam, la., by 6 ft. Every drop of water coming down the nullah could 
then bo stored. The cross section of the dam will show that it is quite 
strong enough to allow of the werr- being raised as proposed. The esti- 
mated cost of raising the weir is Rs, 800 with extras. The total proposed • 
expenditur^imay be put down at Rs. 3,000, and as at least 200 bighas 
of fair land "ftah he brought, under the influence of the tank and a 
probable revenue ofRs, COO derived, the mono}'' would bo well .speut. 
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Survey Sheet No. 8^-. 

Site No. Yj., 

SKETCH OF SOHARA TANK. 

No. 7. 

A 

\ 

s 



There is a good .site for a tank here, whereby the construction of a 
(him be estimated to cost only some Rs. 16,300. A large tank capable of 
storing 60 m. c.ft. of water and irrigating 625 bighas can be formed. 

As the project is an important one, I have made out separate plans 
and estimates for it, for which au abstract of the estimate is given belo'w.' 
The increase to the revenue is estimated at Rs. 1,875, or Ilf per cent, on 
tlie proposed expenditure. 


Abstract of Estimate. 




Rs. 

Masonry in lime dam ... 


... 8,427 

Earthen dam with core-wall 


... 1,075 

Masonry wing-wall 


450 

Foundation 

««• 

... 1,340 

Sluice 


... 1,000 

Duct 


... 2,500 

Total 

... 14,792 

Contingencies 

@ Rs. 10 percent. 

... 1,479 

say Rs. 1 6,300. 

Total Cost 

... 16,271 
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Survey Sheet No. 8i. 

I» 

Site Mo. \o 

SKETCH 0¥ EALUPUHA TANK. 


A-0. 8. 

LONGITUDINAL SECTION 






Survey Sheet No. 8;!-. 

Site Xo, 19. 

SKETCH OF LOTDHA TANK.. 



Thi.s is a good silo for a tank, hotter, I think, than the next one. 
Onl^' one of these is required. Before a definite opinion can be given as 
to which is the better one of the two, detailed plans will have to he got 
out, a!id the relative merite of the two sites compared. TJie villagers arc 
anxious to have the tank at .'■ite No. 20. I think myself that site X^o. 19 
is to be preferred. 


Estimate of ost (Typo E). 


Rs. 

400 r.ft. Bs. 155 per 100 r.ft. 



C20 

370 ,, ), ,, 300 ,, ,) ft 


=; 

1,110 

2G0 ]• j. j) 400 ), 1, jj ... 


= 

1,040 

200 ,, ,, 500 ,, „ ... 


s= 

1,000 

100 ], ,, ,, 000 ,, ,, ,, ... 



9G0 

GO ,, t) • ,) /OO ft ft ,f ... 


= 

420 

100 Weir at Rs. 5 per r.ft, 


=s 

500 

500 „ Foundations at Rs. 3 


sr 

1,500 

1 Sluice 


= 

1,000 

Contingencies at Rs 10 per cent. 

, ... 

= 

815 

Rs. 9,000. 

Total 

* • « 

8,9 C 5 


¥ • , 

Area commanded and irrigable 300 bighas at Ks. 3 per bigha = 
Rs. 900, or 10 per cent. 
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Survey Sheet No. 8L 

Site No. 20. 


SKETCH OP 2nd tank AT LOTDHA. 


No. 10. 



0 

c 

o 

1 

J 

a: 


E-clmali' of Cost {Typo E). 
COO r.ft. ((/ Rs. 155 per 100 r.ft. 


M M 


n 


if 


300 „ 

400 „ 

500 „ 

GOO „ 

700 

800 „ „ 

„ Weir at Rs. 5 per r.ft. 
750 „ Poundations nt Rs. 3 
1 Sluice 


G40 

500 

370 

200 

125 

70 

100 


M 


Total 


Contingencies at Rs. 10 per cent. 


Rs. 

930 

1,920 

2,360 

1,850 

1,200 

876 

SCO 

500 

2,250 

1,000 

13,445 

1,344 


Total Cost ... 14,789 

nr say Rs. 1 4,800. 

Area commanded and irrigalilo 400 biglias at Rs, 3 per bigha = 
Rs. 1,200 or 8‘1 per cent. 

The villagers, who much desire a tank at this place, prefer this site 
(No. 20) to No. 19. The latter is, in my opinion, a cheaper and on the 
whole, thougii less land is commanded, a better one, 


R.U. 126-00 
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Survey Sheet No. 10 (a). 

Site No. 1. 

SKETCH OF DUEGOSI TANK. 

No. il. 



An enormous tank over five miles long and two wide can be formed 
here by the construction of a dam 2,800 ft- long and 96 ft. high. The es- 
timated cost is Es. 4,50,000. (See General Eeport). The neighbourhood 
of Karauli could be irrigated' therefrom. The length of the dam required 
is not excessive. The height, however, is against a large earthen dam. A 
masonry dam can be built, as a rocky foundation is obtainable across the 
entire width of the valley. It would co-st a large sum owing to the depth 
at which the rock lies. =_ 

The project is one which might with advantage be worked out in de- 
tail. If in some way the waters of the perennial " Barkheri ’’ could be 
diverted on to the land about Karauli, immense benefit would result 
therefrom. A separate note is put up on this project. 
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Survey Sheet No. 10(a). 

Site No. 2. 

SKETCH OF NINDAR TANK. 

No. 12, 



There is a good site here for a large reservoir. This is estimated to 
cost Rs. 44,347, to store 357 m.e.ft, of water, to irrigate 4,000 bighas and 
to yield an annual revenue of Rs. 10,000, or 22 per cent, on the antici- 
pated cost, Rs, 45,000. 

Complete details and plans have already been submitted with Exe- 
cutive Engineer’s No. 63-K, dated 18th May 1885. A sketch of the site 
is given above. The section of dam adopted is that shown in Type L. 

An abstract of the Estimate is given on next page. 
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or say 


Abstract of Estimate. 

Main dam... 

Protective Bunds... 

Masonry Weir ... 

Canals andBucts... 

Contingencies at Bs. 10 per cent. .•• ^ 

Total Cost ... 44,347 

roughly Bs. 45,000. 


. = 30,668 

= 3,633 

• • • ' 

•= 2,015 

= 5,000 

• • • ' 

Total ... 40,316 
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Survey Sheet No. 10 {a). 

Site No. 3. 

SKETCH OF ItAUKAKOA. 


No. la 



There is a good site for a tank hero, by wliich a large area of broken 
sxround can be reclaimed. 

Abstract of Estimate (Typo E). 


1,080 r.ft. % Rs. 155 P'^r 100 r.ft. ... 


Rs. 

1,674 

1,180 „ „ „ 300 „ „ - 


3,540 

1,0‘JO „ .1 „ 400 .1 

- 

4,360 

970 „ „ 500 „ „ „ - 

s=s 

4,850 

850 „ ), ,» 600 M 1) >1 

3= 

5,100 

GOO „• „ 11 700 ,1 11 11 

= 

4,200 

260 „ 1. „ 800 „ 1, 

s= 

2,080 

130 „ 11 11 900 „ 1, 1. 

= 

1,170 

200 „ Weir at Rs, 5 per r.ft 

= 

1,000 

] ,200 Foundations at Rs. 4 per r.ft. 

= 

4,800 

2 Sluices at Rs. 1,000 each 

s= 

2,000 

Total 

* 1 « 

34,774 

Contingencies at Rs. 10 per cent. 

... 

3,377 

Total Cost 


38,251 


or say Rs. 38,300. 

About 600 bighas in the bed can be counted on to yield -Rs. 3 per 
aimum or Rs. 1,800. This is 4-7 per cent, on Rs. 38,300. . 
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Survey Sheet No. 10 {h). 

Site No. 1. 

SKETCH OF GOSAI TANK. 

No. 14. 



A good site, (See General Eeport). 


E/tiimnle of Cost (Type E), 


180 r.ft. at Rs. 15.o per 100 r.ft. 



Rs. 

279 

200 „ „ „ 300 „ „ „ 


= 

600 

180 „ „ „. 400 „ „ „ 



720 

155 ,, ,. ,, 500 „ „ ,, 



775 

>1 >) i) ooo ,, ,, ,, 


= 

810 

^9 St St )* i^OO ,, „ ], 



350 

20 ,, ,, ,, 800 ,, „ ,, 



160 

.2 „ Weirs at Rs. a ... 


= 

250 

200 „ Foundations at Rs. 2 „ 



400 

A Discharge Sluice atRs. 1,000... 


= 

1,000 


Total 

• * 4 

5,344 

Contingencies at Rs, 10 per cent. 

... 

.4- 

544 

~~ Total Cost 

• • • 

5,888 


or say Rs. 6,000. 

Cultivation to be carried on in the bed of the tank. Estimated area, 
400 bighas. Estimated increase to revenue at Rs. 3 = Rs. 1,200, 

A good project. 
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Survey Sheet No. 10 (/<). 

Srrn Xo, f). 

SKETCH OF AROKA TANK. 



This is 11 good project. For further details see General Reiiort. 


Estiniatu of' Cost (Type H). 

Rs. 


280 r.ft. 

at Rs. 

150 per 

100 r.ft. ... 

480 

380 „ 

” n 

450 ), 


M ... *= 

1,485 

•270 „ 

9f 

750 „ 

if 

it ... == 

2,065 

220 „ 

M )) 

1,050 „ 

if 

)) ... - 

2,310 

190 „ 


1,350 „ 

a 

„ ... = 

2,565 

15^0 „ 

V if 

1,650 „ 


It ~ 

2,805 

150 „ 

M ff 

1,950 ., 

if 

„ ... = 

2,925 

140 „ 

ff if 

2,250 „ 

if 

a = 

3,150 

120 „ 

» 5» 

2,550 „ 

if 

n ... = 

.3,060 

120 „ 

el 

2,850 „ 

if 

it ••• “ 

3,420 

2 Weirs each 100 ft. long&cut in rook at Rs.5 = 

1,000 

2 Scouring Sluices, 30 inches high ... = 

1,000 

350 r.ft. Foundations at Rs. 3 

... • . • ^ 

1,050 


Total ... 27,315 

Contingencies at Es. 10 per cent. 2,731 

Total Cost ... .30,046 

Culturable area 1,000 bighas at Rs. 3 per biglia = Rs. 3,000, or 
10 per cent. 
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Survey Sheet No. 42 . 

Site No. 2. 

SKETCH OF GOTliA TANK. 

No. 16 . 



A full report ou this project has already been submitted. A re- 
duced plan is given above, and an abstract of the Estimate below. 

The tank is calculated to supply 500 ni. c.ft, of water, to probably 
irrigate 5,000 blghas, and to 3 deld an annual revenue of Rs. 15,000. 

Abstract oj Estimate, 


Bs. 

Bund A ... ... 22,395 

Bund B ... ... = 89,401 

Weir ... ... ... = 348 

Canals ... ... ... = 5,000 

67,204 

Contingencies at 10 per cent. ... 6,720 


• Total Cost ... 73,924 
Return Bs. 15,000 on s&y Rs. 75,000, or Rs. 20 per cent. 
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Survey Sheet No. 42 . 

Sm No. 11(a). 

SKETCH OP AMARGAEH TANK. 

No. ] 8. 




LQNGHTUDINAL SECTION 
Horizorvial jSocblc 200 ft =1 
l^rtical JS^calii -10 p— i" 

TOP OF DAM 


^ 

‘U) / 

" y 

y' 



sttttt 


^^i^ana 



.^^n^ar^arh 


K 

Q 



TTTrnrrTnnrrTT 


'’^^jj.j^fir’^JTTTTTrrry 


Tliis tank is now un.'ler coiiotriiction for tho Thakur of Ainargarli It 
is estimated to cost Rs. 1G,927 as detailed below. Two dams have on 
previous occasions been built here and have in each instance been carried 
away. They were badly built. 

It is estimated that the water stored in the bed will cover 2,000 bighas, 
jind that after it has been drained oft) 1,000 bighas will be brought under 


cultivation and in time jdeld a revenue of R.s. 3,000. 

Abstract of Estimate. 

Rs. 

4,030 c.ft. Rock cutting in foundation at Rs. 2a per 1,000 c.ft. = 101 

12,148 „ Concrete in foundation at Rs. 10 per 100 c.ft. =1,215 
49,546 „ Masonry in lime at Ks. 15 per 100 c.ft. ... =7,432 

7,16,314 „ Earthwork at Rs. 4 per 1,000 c.ft. ... =2,865 

22,150 s.ft. Stone-pitching at Rs. 10 per 100 c ft. ... = 2,215 

120 c.ft. Cut stone work in Sluice at Annas 8 per aft. = GO 

1 Sluice 24" Diameter = 500 

1 Weir in rock = 1,000 


Total ... 15,388 ‘ 

Contingencies at Rs. 10 per cent. 1,539 


Total Cost ... 16,927 
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Survey Sheet No. 42. 

SiTK No. 12. 

'• SKETCH OF AMERWAR TANK. 



There is a good deal of broken ground to the north-west of Ainerwar, 


which the constniction of a dam at the site shown above would reclaim. 
As the stream is here a ]>crennial one the water level in the tank could, 
by regulating the sluice, be retained at any desired level. 

Estmalc of Cost (Type E). 


Weir level 30' above nullah bed. 

Bs. 

480 r.ft. @Rs. 15.1 per 100 r.ft = 744 

480 „ „ „ 300 = 1,340 

320 „ „ 400 „ = 1,280 

260 „ „ „ 500 „ = 1,300 

140 „ „ „ 600 „ = 840 

50 „ „ „ 700 „ = 3.50 

40 „ ., „ 800 = 320 

2 80 ft. Weirs at Bs. 5 per ft = 800 

1 Discharge Sluice = 1,000 

650 r.ft. Foundations at Rs. 8 per r.ft. ... = 1,950 

Total ...9,924 

Contingencies at Rs. lO-'per cent. ... 992 


Total Cost ... 10,916 

■ or say Rs. 11.000. 

Culturable area 300 biglias at Rs. 3 per bigha = Rs. 900, or 8 2 
per cent. 






14300 
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' Survey Sheet No- 42 . 

Site No. 13. 

SKETCH OE LOHEEA. TANK. 

No. 20. 



JAwwrw*xi' 





There is a very 'good site for a tank here, by the construction of 
which, should it ever fill properly, .nearly 1,000 bighas of good land can be 
brought under cultivation. The bed area being about 14,000,000 s.ft. 
and the average depth 7 ft., the cubical contents would be 108 m.c.ft., and 
a catchment area of 5 square jniles is required. 

The catchment is only three ^uare miles. It is probable, therefoi'e, 
that the tank will only quite fill in exceptionally good years ; 500 bighas 
can then ordinarily be only reckoned on. 



Estimate (Type E). 


Rs. 


1,080 r,ft, at Es. 

1 55 per 100 r.ft. 

= 

1,674 


300 „ „ ,, 

= 

2,880 


400 ,, y, „ 

= 

2,800 

520 „ y, „ 

oOO ,, ,, 1, 

= 

2,600 

220 „ „ „ 

600 „ „ 

= 

1,32.0 

^20 ,y ,, ,, 

^00 „ y, ,, 

• f • 

840 

60 ,, „ ,y 

800 „ „ 

... = 

640 

60 ,• y, „ 

900 „ „ „ 

= 

540 

200 „ Weir at Bs. 7 ... 

... = 

1,400 

1 Discharge 

Sluice ... 


1,000 

1,200 r.ft. Foundations at Rs. 3 ... 

... ' = 

3,600 


19,294 

Contingencies at Es. 10 per cent. ...* ... 1,924 

Total Cost .. 21,223 

say Bs. 21,500. 

Return, 500 bighas at Rs. 3 per bigha = Rs. 1,500, or 7 per 
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Survey Sheet Ko. 42. 

Site Ko. 14. 

SKETCH OF TANK NEAR BASSAI. 



There is a good site for a tank here. I unfortunately have not got 
a section, but I should say that a fair tank could be made for about 
Rs. 20,000 capable of irrigating 500 bighas of good land at present 
lying waste. The catchment area is_a large one, over five square miles, and 
the tank ought consequently to fill ' well. As no revenue is at present 
derived from the land which would be commanded by the tank, the in- 
crease ought to be 600 X 4 = Rs. -2,000 per annum, or 10 per cent, on 
the probable cost. 
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Survey Sheet No. 43. 



y 


LONGITUDINAL SECTION 



ROCK 

This is a very good site. As the stream is a mountain ton’ent, and 
there is rock at no great distance from the surface, it would perhaps bo 
advisable to make the dam of masonry in lime throughout. Type H is 
therefore, recommended. 


Estimate of Cost (Type H). 

620 r.ft. @ Rs. 150 per 100 r.ft. 


Rs. 

930 

450 „ ,, ••• 

= 

2,465 

.520 ,, „ „ 750 „ 1, ... ... 

r= 

3,900 

^00 „ „ „ 1,050 „ It ... 

== 

4,09.5 

220 ,, ,, ,1 1,350 ,, ,, 

= 

2,970 

160 ,, ,, „ 1,350 „ „ ... ... 

= 

1,650 

lOO ,, „ ,, 1,650 „ ,, ... ... 


1,950 

200 „ Weir cut in rock @ Rs, 2 per r.ft. 


400 

1 Discharge Sluice 

ss 

500 

650 r.ft. Foundations at Rs. 2 per r.ft. 


1,.S00 

Contingencies @ Es. 10 per cent. 


2,115 

Total Cost 


23,265 


or say Es. 23,300. 

Eeturn, 800 highas at Bs. o=Rs. 2,400, or a little over Rs, 10 
per cent. 
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Sn’E No. 7. 

SKETCH OF DEOPHE TANK. 

No. 23. ) 



A somewhat similar site to the one at Kanavda. Here, however, 
Type H would not suit as well, and Type L is recommended. 


Eslimak of Cost (Type L). 

Rs. 

1,090 r.ft. (§! Rs. 105 per lOOr.ft. ... = 1,145 

1,010 ,, ,, „ 395 ,, ,, ... ... = 3,990 

^20 ,, „ ,, 545 ,, „ ... ... = 3,924 

)» }) j) 095 „ „ ... ... =: 2,710 

280 ,, „ „ 845 „ „ ... ... = 2,366 

2^0 ), ,, „ 995 „ ,, ... ... = 2,388 

150 „ Weir in rock @ Rs. 2 = 300 

1,200 „ Foundations „ „ 3 = 3,600 

Scourin',' Sluice ... ... 1,000 


Total ... 21,423 

Contingencies @ Rs. 10 per cent 2,142 

Total Cost ... 23, -5 65 

or say Rs. 23,600. 

At least 500 bighas of land will be brought under cultivation in 
the bed, which at Rs. 3 per bigha should yield a revenue of Rs. 1,500, 
or 6 per cent, on the contemplated expenditure. 






No. m 


APPENDIX E. 

Attact Statmeut of M Tasks pposed for Gosstrsctios, 
asl of OM Tasks noeiisg Bejair. 




a.bsiraot Statement of New Tanks proposed for Construction and of Old Tanks needing Repair to accompany report on the initiation 

of Public Works in the Karauii State. 
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No. Till. 

Letter No. I805'S, dated 29th June 188B, from the Secre- 
tary to the Hon’ble the Agent to the Governor-General 
in Rajputana P.W.D.,tothe Political Agent, Bharatpur. 

WITH 

Note on Nindar Tank Project. 

Note on Gotra Tank Project. 
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Copy of a Letter No. 1806-8, dated 29th June 1885, from 
the Secretary to the Agent to the Governor-General, 
Rajputana, in the P. W. D., to the Political Agent, 
Bharatpur and Karauli. 


I, I have been cbrected by the Agent to the Governor-General to 
return to j^ou for transmission to Mr. Housden, Executive Engmeer, 
Karauli, the plans and estimates prepared by him for the proposed Tanks 
at Nindar and Gotra, together with a copy of the Notes made on each by 
the Officiating Superintending Engineer. 

II. Should the Karauli Durbar require the Executive Engineer to 
prepare projects for other Tanks, or to revise those now returned, the 
Agent to the Governor-General considers it desirable that he be guided, 
as far ns the circumstances of each case will admit, by the Notes in 
question. 
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Note by A. B. Gatherer, OfFg. Superintending Engineer, 
Rajputana, on the Nindar and Gotra Tank Projects, 
KarauJI State, submitted by Mr. 0. E Housden, Execu- 
tive Engineer. 


L These projects Imve been forwarded to me by the Aj^ent Gover- 
nor-General for examination and scrutiny, and for an expression of (^pinion 
on the schemes proposed. 

II. Nindap Tank. — The site selected for the work appears, a good 
one, and possesses the great advantage of having the waste weir entirely 
separated from the main band, so that all risk of the waste water cutting 
round to the toe of the rear slope of the bund is avoided. The site also 
appears to be the most economical, advantage having been taken of an 
earthen ridge running across the vallej'. 

III. The catchment area of the tank is taken at 17 square miles. 
The average rainfall for the last 5 years has been 28 ‘37 inches, and has 
ranged from 19 to 40 inches, Mr. Housden has assumed an average 
rainfall of 27 inches. He assumes that of this, or 9 inches, will be avail- 
able for storage. 

O , 

This I consider to be too sanguine an estimate of the available rain- 
fall. In the Mysore Province, wliere I have had con.siderable experience 
in Tank Irrigation, we could not depend on a riln off of more than 6 inches 
for storage, where the average rainfall was found to he 33 inches. Much 
of course depends on the nature of the catchment ground ; jmt, assuming 
it to be favourable in the present instance, I do not consider it safe to cal- 
culate on a gi'cator run off for storage than 6 inches. Expenenoo lias 
shown in Mysore that only ^ <if the amo7int slaved can be depended on for 
irrigation. This provides for loss of all kinds. Accepting tliis data we have 
in the case of the Nindar Tank an available .supply of 14x 17 = 238 in.c.ft., 
of which 159 million are actually available for cultivation. The tank 
.sliould be capable of holding 238 million. 

IV. The design as submitted by the Executive Engineer gives a 
depth of 20 feet between the level of the lowest sluice and that of the waste 
weir. Erom contours taken the capacity of the tank between these 
.two levels has been ascertained to bo 371 million. It is, therefore, suffi- 
ciently large for all our requirenieuts. It may he argued that it has been 
shown that we can only depend on securing 238 million, while we go to 
the expense of providing storage for 371 million ; the error, if an error, is 
on the safe side, and I w'onld not recommend any reduction being made in 
the size of the tank, but leave it as proposed by the Executive Engineer. 

. V. In Mysore the water stored in tanks was, as a rule, utilised for. 
the full irrigation of rice and 270,000 c.ft. was required per acre. Rice 
in most part of the Karauli State is important, and, in the absence of in- 
formation to the contrary, assuming that rice will he the crop below 
the Nindar Tank, we will, allowing 270,000 c.ft. per acre, liave a supply of 
water sufficient to irrigate = 588 acres. 
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It is stated in Mr. Housden’s report that 12,000 bighas or 4,000 
acres are commanded ; we need, tln-refore, have no doubt but that there is 
the land available to the extent to which we can supply water. 

VI. Taking an acre as 3 bighas we will have water for 1,764 bighas. 
In the Eevenue Statement, Appendix F, it is shown that 7,968 bighas 
are situated below the tank and that tlie present revenue derived from 
these is Rs, 9,949, or Rs, 1-4 per bigha. The Executive Engineer 
states that the rate realised at Dhoneta, one of the villages below site of 
proposed tank, is given as Rs. 5-7 per bigha, and he considers that an 
additional assessment of Rs. 3 per bigha is not excessive and can be depend- 
ed on. The Political Agent, Rarauli State, in his letter (para. 7) No. 388-Gr 
of 2nd June 1885, forwarding the project remarks : “ It must again be 
repeated that the data and figures on which the proposed estimates of 
profit have been calculated, have been carefully checked and found to be 
moderate and trustworthy by competent Native Revenue authorities and 
by the members of the Council." 

In para. 8 of the same letter the Political Agent remarks, “ that the 
Zamiudars of Handrail village Iiave alreadj'’ offered to take up the whole 
of the land wliere irrigated at from R.s. 2^ to Rs. 2 a bigha.” Assuming 
that the rate of Rs. 3, anticipated by the Executive Engineer, is realised, 
wo would have on 1,764 bighas an increase of revenue of Rs. 5,292, but 
the Executive Engineer, in Appendix E, reported that the anticipated loss 
of revenue by lands submerged in bed of tank will be Rs. 1,000, so that 
we can only depend on an increase of Rs 4,292. The Executive Engineer’s 
estimate of the work amounts to Rs. 44,347, or say Rs 45,000. Assuming 
that it ^yiIl cost this sura, the anticipated return would be 9 "54 per cent, 

VII. Regarding the designs submitted, I would make the following 
ohsei’vations : — 

Bundi — This is designed to have a top width of 20 feet with front 
slope of 3 to 1 pitched, and rear slope 2 to 1. I would reduce the top width 
to 10 feet, adhering to the 3 to 1 pitched front slope, but increasing the 
rear slope to to 1. A centre wall of masonry with concrete foundations 
is allowed at' a cost of Rs. 17,190. If good puddle is available I would 
have no masonry in the Work at all. The puddle wall to have a top width 
{at waste weir level) of 6 feet and carried dowm to nullah or ground level 
with a batter of 1 in 12. The foundations for tliis puddle wall to be 
carried down to impervious soil, and at that depth need not have a width 
exceeding 5 feet. I observe a rate ofRs, 4 is allowed for 1,000 cubic feet 
of earthwork. The rate is low for good work. No information is given 
as to how the work is to be carried out. If merely tlirow’ii up anyhow 
the above rate would no doubt be ample, but I would strongly deprecate 
any such method being adopted. Rather give an increased rate for the 
earthwork and secure really good work ; it will pay in the long run. 
The earthwork should be thrown up in layers not exceeding 9 inches in 
thickness and each layer Well wateredTrad tamped. 

VIII. No details are given of the sluices, but an allowance of 
Rs, 1,000 has been made for cast-iron pipes for each sluice.. In Appen- 
dix D. the length of the pipes are taken at 12 ft. This would appear far 
below the required length, seeing the sluices are to be built at a depth of 
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15 and 20 foot respectively below waste weir level. I would have these 
pipes laid in a masonry tunnel throughout, with front and rear cisterns. 
In designing the arch for tunnel — collars should he provided at intervals, 
and in the construction of the work the outer face should bo left unplas- 
tered and as rough ns possible, in order to reduce to a inininium the 
chances of a creep along the outside of the n^asonr}^ These Ruggc.stions 
will add to the estimate, but would bo more than covered hy the saving 
effected in substituting a puddle wall for the masonry as now estimated 
for. 

IX. A good site has been secured for the weir. Tlio work is esti- 
mated to cost Rs. 2,015 only, while a length of 400 feet has been 
secured. 

No information is given that this length will meet the reqnireniont.<; 
of the tank. 


The run off over the whole cjvtchmcnt area of 1“ s(p’. miles may be 
taken ns not exceeding ^ inch per hour. A.ssiiming the weir to run 2 
feet in depth and that the walcri^proad in the tank at that level is the 


.same as 


at weir level, by the formula L=072| I 1^ = 

required length of weir in feet A = area of catchment in acres, a = maxi- 
mum run off in inches per hour, S = mean urea in acres between water- 
spread at high flood level and at waste weir levelJ7i= height in feet of 
water going over weir. 

^Yc have L = 0-72{ I L= 439 feet. 


As the weir can run over .safely surplus to a deptli of 2^ feet, the 
length allowed by E.xeculive Engineer of 400 feet will suffice. 

X. Tlie provision nnnle for the distribution channels appears ample. 
These works call for no special remarics. They have boon approximately 
estimated to cost Rs. 5,000. 


XL Mr. Housden deserves great credit for the manner in which 
he has prepared the requisite Plans and Estimates, and also for the 
thorough investigations he appears to have made in connection with the 
project. It will be seen that the whole question of the construction of 
the work depends on the financial results. I should have been glad had 
my investigation of the project produced the favorable return anticipated 
by the Executive Engineer. While admitting that I have no knowledge of 
the country in which it is proposed to construct the work, and that the 
data I have used has been based bn experience gained in another part of 
India, I cannot help thinking he has taken too favorable a view of the 
available rainfall. It must not for a moment be imagined that I wish to 
throw cold water on the scheme, but the reverse ; for I believe it to be ft 
sound irrigation project and deserving of all consideration. While my 
estimated return of 9*50 per cent, is small, it can, I am convinced, be 
depended on. Were the project recast on the lines suggested by me, it will 
probably be found that a considerable saving on the original outlay can be 
effected, and consequently greater returns obtained, while the work will be 
equally as effective and secure. 
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’ NOTE ON GOTRA TANK. 


I. I wish this Note read along with my Note on the Nindar Tank. 
In e.'^aminiug this project I have used the same data as that in my 
e-samination of the Nindar project, so that I need not repeat my reasons 
for using this data. 

II. The site selected for the Gotra Tank appears an excellent one 
and in every respect desirable. It has been arranged to have the waste 
weir ftAvay from both the bunds. 

III. The catchment area is given as 20 square miles and rainfall 
27 inches. Wo can depend on a run off available for storage of 280 
million c.ft. To this we may safely add the 126 million obtained from 
the perennial stream alluded to by the Executive Engineer. Total amo’unt 
for storage is therefore 406 million. Of this |,or 270 million, are available for 
cnltivation, or sufficient for 1,000 acres or 3,000 bighas of rice. Talcing 
the increase in revenue at Rs. 3, that stated by the Political Agent 
per bigha, we will have an increase of revenue of Rs. 9,000. This on the 
proposed outla}^ of Rs. 74,000, would give 12*15 percent. Nothing is said 
by the E.vecutive Engineer regarding the loss of revenue consequent on 
the bed of the tank being submerged, so I have assumed that the bed is 
uncultivated. 

IV. Tire above percentage of return will bo considerably incrensed 
by altering the design for both bunds A and B, in accordance with my 
suggestions for the Nindar Tank. I would do away with the masonry 
and substitute an earthorn bund with puddle wall. These to be of 
dimensions similar to tho.se recommended for tlie Nindar Tank. I wish 
it to be borne in mind that I recommend these sections on the understand- 
ing that the earthwork is to be properly constructed. If this be done 
there need be no fear of the w'orlc, nor any necessity for going to the gz’cat 
expense of the ma.sonry walls as now designed. 

V. My remarks regarding the sluices and distribution channels for 
the Nindar Tank apply equally to the Gotra Tank. 

VI. A length of 200 feet is allowed for the w^aste weir. I would 
allow for a run off of inch per hour. Then with a de])th of 3 feet ovei* 
weir we require (see formula para. 9 of Note on Nindar Tank) 280 feet. 
Better therefore liave the weir 300 feet in length. It will not cost much. 

VII. Equal care and attention appears to have been bestowed by 
Mr. Housden in the preparation of this project as in the case of the 
Nindar Tank. 

VIII. As far as I can judge from the papers and information 
. furnished by the Executive Enginoerjl consider this an excellent irrigation 
work, and would recommend it for favourable consideration. 




No. IX 

Wlemorandum by Major W. G. Gumming, R.E., Superin- 
tending Engineer, Rajputana, of Public Works in 
Karauli, dated 3rd February 1886. 

WITH 

Note on Gotra Tank Project 
, Note on Nindar Tank Project 
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Memorandum by Major W. G. Gumming, R.E., Superintend- 
ing Engineer, Rajputana, of Public Works in Karauli. 


I paid a hurried visit to Karauli between the 3rd and 14th of 
January in company with Mr. C. E. Housdon, Executive Engineer of 
that State, and was able to inspect most of tho Public Works carried out 
by that officer during his year’s incumbency, as well as the sites for others 
proposed, but not yet executed from ■want of funds. 

Before reporting in detail on the works inspected, I desire to place 
on record the opinion that nf all the Native States yet seen by me, 
Karauli offers the best scope for improvement by means of Public Works 
juclicioasly planned and judiciously carried out, and that if funds were 
only available, a few years’ work under Mr. Hou^den’s supervision would 
effect a vast improvement in the welfare of this interesting territory. 
Excellent sites ai’c available tbrouijhout for the formation of tanks on a 
large scale, land which is now comparatively useless- for want of water, is 
to be had in abundance below those sites, and notwithstanding the scanti- 
ness of tlic population, it is more than probable that iri’igation works on 
a large scale would attract labour from other less favout ed localities. The 
wants of tho State may be summed up under the heads of '‘Communica- 
tion and Irrig;rtion Works," and altliough a good beginning has been made 
under both these items, it is evident that much more must be done if the 
n.nturfil sources of the country are to bo developed according to advanced 
modern ideas. Mr. Ilousden has travelled over most of the State and 
has framed a progr.nmne, accompanied by approximate estimates of cost, 
for its improvement by means of useful public works. This he has 
embodied in an admirable meniorandum, which should, I think, be printed 
for information and future guidanc(‘. I under.stand that shortness of 
funds is the chief atul indeed the only hindrance to the execution of useful 
and remunejutivo public works in Karauli ; but as the State will soon be 
clear of debt it is a question for consideration whether money should not 
be borrowed either now or tlien, to inaugurate a scheme for the prosecu- 
tion of works of the kind, for if these be carefully planned and carefully 
selected in the lir.st instance, there is every probability of their pa 3 ''ing a 
handsome revenue over and above interest charges. 

I hope that something of the kind will lie done soon, in order that 
full employment may be found for Mr. Housden, whose interest in all that 
concerns the ■welfare of the State is undoubted. At present about half-a 
lakh of rupees only are available for expenditure on public works year by 
year, and this is hardly sufficient to warrant the continued enlertainnientof 
an Executive Engineer and his staff of office and out-door assistants. 
By borrowing a couple of lakhs from Government and spreading its 
expenditure over two or three years, much useful work could be carried 
out, which, if it did nothing else, would at least show whether new irriga- 
tion works could or could not be carried out with advantage both to the 
State and to the* people. Judging from my exp'erience of Ajmer and 
Merwara, where almost all available sites have alread}' been utilised for 
the formation of tanks, and where it is extremely difficult to find room 
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for new works of a remunerative nature, I went to Knrauli .somewhat 
prejudiced against t,ho expenditure of public money on irrigation works; 
but judging from the handsome returns obtained from such works in the 
neighbouring State of Jaipur, constructed on similar soil and under 
similar conditions as to rainfall and climate, I have come back with 
altogether different ideas, and am strongly of opinion that Karauli as a 
whole offers an equally good field for the prosecution of remunerative 
public works, Tt has, moreover, this advantage over Jaipur, that in 'n 
]iublic works point of view it is, comparatively speaking, virgin country 
in which no difficulty whatever will bo experienced in selecting advantage- 
ous sites for useful and paying irrigation projects. I hope, therefore, that 
arranffcinents will soon be made for borrowing on the limited scale sug- 
gested, the more so as Karnuli has lately been connected with tlie Railway 
by means of a first-class metalled road which ofl’crs facilities hitherto 
unknown for the easy transport of surplus produce. 

Irrigation Tanks and Sluices. — A largo masonry .>!luico has been 
added to the Diibrn Tank at an outlay of Es. 1,787, and two small .sluices 
to the krahmoodpur Bund costing Rs. 1G6 each. 

Amcrgarh Tatil:, esthmted cost Jh. Ui,927. — Thisisan original work 
well advanced towards completion. The dam consists of an earthen bund 
8 ft. wide at top, with side slopes of ,'1 to 1 stoned- pitched on the wfater 
face, and 2 to 1 on the rear face, hearted with a masonry core-wall resting 
on solid ground, one foot wide at top with batter.? of 1 in 20 on both 
sides, and carried up to 5 ft. above weir level. The dam is 371 ft. long, 
with maximum height of 40 ft. and will form a tank, wlien full, of an area 
of about a square mile. Cultivation will be carried out in tlie bed after 
the water is drained oil', and it is expected that a thousand bighas of 
ground will ultimately be brought under the plough, returning a revenue 
of Rs. 3,000 per atnmm, or 17J- per cent, on initial cost. The waste weir 
and discharge .sluice are quite distinct from the dam — a very nece.ssarj' 
precaution in works of tlie kind. It may bo here noted that irrigation 
works of this kind are usually not so remunerative ns those whicli store 
water for the purpose of cultivating ground below, but if this work 
realises anything like the revenue anticipated, after a few years the outlay 
on it will have been well spent 

Nainea Goari Tnnf.— This was commenced and nearly completed 
” by Overseer Abdool Majid, and has cost, according to the original esti- 
mate, Rs. 19,795. 

In June 1885 the face-wall, wliicli was weak, fell in partially; and mea- 
sures are now being taken to remedy the defect by turning the remain- 
der of the face-wall into a core-wall ; by enlarging the weir ; and by 
supplying more sluices, at an estimated additional cost of Es. 8,000 . The 
urea commanded by the tank is 500 bighas onlj^ from which an 
ultimate revenue of 5 per ceut is anticipated, but the tank will be able to 
] store 47,000,000 cubic feet of water, sufficient to irrigate more than 
double the area available. The bund was badly designed and badly 
placed in the first instance. Had it been put higher up the valley it ^ 
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would have commanded more land, and all available water would have 
been utilised. Tliis tends to show how necessary it is to have an Engi- 
neer of experience to initiate and carry out works of the kind, and how, 
from want of such knowledge, money may be wasted with the best inten- 
tions. 

Irrigation works p7'ojected hut not begun.— 'iHr. Sousden, in his me- 
morandum already alluded to, has reported on a number of sites for the 
formation of tanks which are likely to pay, and has submitted complete 
Plans and Estimates for two, viz., the Gotra and the Nindar Tank projects. 

During my short tour I was able to thoroughly examine the site for 
the proposed tank at Gotra, and have come back most favourably impressed 
with it. Nothing could well be better. A narrow gorge shut in by hills 
on two sides, by rising ground on the third, and with abundance of land 
below waiting for water, are its chief characteristics. The only point on 
w'hich I am at all doubtful is the revenue likely to be derived. Land, as I 
said before, is there in abundance, but the question is whether the people 
will bring it under cultivation — in other words whether they will take 
water at the State rates. This is a point on which the Executive Engineer 
has promised me further information, and as soon as that has been received 
I shall be in a position to criticise the project which is being kept back for 
that purpose. I was unfortunately unable to examine the site of the 
proposed Nindar Tank, but Mr. Housden assures me that it is equally as 
good as the one at Gotra, and that .the catchment area is even more im- 
pervious to soakage. Under these circumstances the tank is likely to 
prove an Engineering success, but, before reporting on it also, I should 
like more detailed information as to its probably paying prospects. 

The Gotra scheme, as being nearer to Karauli, should be the first one 
carried out when approved and funds are available. It is estimated to 
cost Rs. 88,000, and that together with the bridge over the Panchna 
River and minor works and repairs generally, would be sufficient to keep 
the Engineer establishment fully employed for another year at least; 
other works can afterwards be taken up as funds become available. Hav- 
ing made the Gotra Tank, it would perhaps be wise to wait for a year or 
two to ascertain its financial bearings. Meanwhile money could be ad- 
vantageously spent in opening up the country by means of improved 
commmtications. 

Concluding Remarks. — I was much pleased with all that I saw during 
my inspection. Mr. Housden takes a thorough interest in his work and 
in all that relates to the welfare of the State. His withdrawal to the 
Public Works Department of Government would, therefore, be a real loss, 
not only to the Durbar but to the people generally. I trust, therefore, 
that some means may be found for retaining his services at Kurauli for 
a few years more, either as the Engineer of the State or as the Joint En- 
«nneer of two or more States, under- Colonel Evan Smith’s Political 

o 

charge. 


Dated Srd Fehma^'y 1886 r 
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Major W. G. Gumming, R.E., Superintending Engineer, 

Rajputana. 




Note by Major W. G. Gumming. R.E., Superintending 
Engineer, Rajputana, on the Gotra Tank Project, 
Karauli State. 


This i.s one of the t^vn large irrigation projects which Mr. Housden, 
during his year’s residcTice at Karauli, has prepared for the approval and 
sanction of the A, G -G. The other i.s the Nindar project, on which a 
BCj[)avate Note will be written later on. 

TJiC original project for tlie Gotra Tank was submitted to the Local 
Administration for consideration and orders in June last. It was returned 
to the Political Agent for i*ovi.siou, in accordance with the suggestions 
contained in Mr. Gatherer's exhaustive Note of the 19th idem, and 
havino' been so revi.sed, is now re-submitted for final orders with Colonel 
Euan Smith's letter No. 772-G, on the 25th of August last. It is 
explained that money is not immediately available from surplus revenue 
to commence the work, but tliat the project is sent up for professional 
ci’iticism and for sanction to its execution, as soon as arrangements can be 
made to supply the necessar}’’ funds. 

The revised project lias also had the advantage of Mr. Gatherer’s 
criticism as contained in his short Note of the 3rd of October last. He 
therein expresses Ins general approval of it, but recommends, at the 
.su<'‘£restion of the Executive Eimineer, that the shorter of the. two bunds — 
the one marlced A on the Index Map— be c.onstructed of masonry in lieu 
of earth. Time being of no object, I have kept back the project until I 
wa.s able to inspect the site and clear up some points which struck me as 
doubtful in the absence of local knowledge. This I have noM’ done, and 
am glad to find that the project is more liopeful in every way than I was 
led to anticipate from a perusal of the previous papers and Notes thereon. 
From a general point of view nothing could ^Yell be better than the 
site selected. It is Avithin a day’s journey of Karauli. 

The work can therefore, as the first of a proposed series of large tanks 
of the kind, be carefully supervised while under construction, and fostered 
and stife-guarded afterwards to make it pay. Tliefee ai'C matters of con- 
siderable importance in a comparatively poor State, when tlie prosecution 
of an extensive system of tank irrigation must depend in a great measure 
on financial results, gained by actual experience from those Avorks first 
constructed. 

Leading Features of the Project — From an Bngineeringpointof 
vieAv the site is all that can be desired. The greater portion of the catch- 
ment area is shut in by hills on two sides, between Avhich “the Oogla, ” a 
small perennial stream flows, ultimately forcing its Avay tlirough a narrow 
gorge in the hills a mile to the Avest Of the Aullage of Gotra. 

By bunding up this gorge and by constructing a larger and supple- 
mentary bund across the valley a little lower doAAm, a large tank can 
readily be formed. These are the leading features of the scheme. 



Particulars will now be noticed. 

Bunds.; — The sites selected for these are, I think, af»])ropriate. 

That for the larger one, 1,800 ft. long Tnight be .shifted at its western 
extremity a hundred feet or so up the valley, to enable the bund to run in 
a straight line from one end to the ot’ncr. 

As designed, the alignment is slightly concave towards the water 
.side, and is consequently w»;akcr than it need be. The section proposed 
is good. It provides for a lop width of 10 feet with side slopes of 3 to 1, 
stone pitched on the water face and 2h to 1 on the I’ear face. 

Altornativo proiKxsals are made for hearting the bund with a masonry 
or a claj' core-wall. [Masonry .slnmld cortainh' he used in my opinion. 
Good clay is not available near the spot, and to pul in iudifforent material 
of the kind would only crairt disa.s(er. The smaller bund. 280 feet long, 
closing up the gtwge should ho constructed entirely of masonry. Hero 
the full impact of the Oogli .strc.am is felt, and measure.^: should be taken 
to make tlio wm-k stnmg ami duraldo. Tlio natiiro of the ground, more- 
over, is unsnited to closure with earth, and stone and lime are to bo had 
in abundance on the spot. A proper de.sigij and estimate for tliis 
portion of the work, based 0 !i sc-ieiitific j>rinciplcs, .should bo submitted 
for sanction: being 45 foot at its maximum height, the bund must bo 
strongly designed and well Imilt. 

Waste Weir. — This is .'•itnalcd about GOO feet to the north of the 
smaller dam and will bo cut out of the solid hill side. Its proposed 
width of 280 feet is correct .according to calculation, to allow of a rainfall 
of 5 of an inch per hour passing over it 3 feet deep. 

Sluices. — The.so are two in immhcr of simple and appropriate design. 
They arc similar to tho.so lately added to several old tanks in Ivarnuii 
and are found suitable to the recpiiremcnts of tlic people. They take off 
at E, L. no and 120 feet rc-spcctivclj' for tlio smaller and larger dams, and 
are well placed, as the ducts leading from iliein will command most of the 
grouml in the vicinity. 

Capacity of Tank, Catchment Area and Run-off.— The cubical 
contents of the tank, when full to weir level, are e'.tiinated at 382| million 
cubic feet. This is correct for all approximate purposes. To feed the 
’ tank there is, in addition to the Oogli perennial stream, a drainage area 
of 20 square miles. The latter with an assumed run-off of G inches of 
rainfall gives 280 in. c ft, and the former with an observed discharge 
of 4 feet per second 12G m. c.ft. ; in all 40G m. e,ft. This at first 
sight would lead to the supposition that the tank, as designed, is hardly 
large enough to hold the anticipated supply. But it must he remem- 
bered that the assumed run-off’ of G inches over the catciiment area is 
large, though perhaps not excessive, judging by results elsewhere in 
Knrauli, and that a considerable portion of “the Oogli” supply should in 
reality be included in that already anticipated from the general catch- 
ment area ; under these circumstances it is probable that the tank as 
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designed will' be sufficient for the jjurpose. Should that, however, not 
be the case, a supplementaiy tank can readily bo constructed later on 
higher up the valley, near the village of Garain. 

, Balance of water likely to be available for Cultivation. — It 

has been shown that 406 m. c.fb. of water may find its way into the 
tank. Mr. Housden allows half of this for evaporation, soakage and 
unaccountable wastage, and arrives at the conclusion that 203 in. c.fb. 
per annum will be available for actual cultivation. This in my opinion 
is under the mark, but for purposes of calculation it may be allowed to 
stand. There are then 203 m. c.fb. of water for actual cultivation, wliicli 
at a water duty of 90,000 c.ft. per acre gives sufficient for 2,225 acres 
or 6,765 bighas of land. These deductions are, I think, reasonable, and 
may bo accepted in the absence of more exact data. 

Net returns likely to be realised. — This is the last and most im- 
portant item of the scheme. If it were absolutely certain that all avail- 
able water would be readily taken up, a revenue of at least Rs. 13,000 
per annum would be realised after a few years, by a combined land and 
water rate of Rs. 2 per bigha. Land is there in abundance waiting for 
water ; I saw that myself. But the question is, will the people agree to 
pay Rs. 2 a bigha for it? Col. E. Smith and the State Council appear 
to have no doubt on the subject, aud they are the best judges. But from 
all that I could gather on the spot, it seemed to me that though the 
people were anxious to get the water, native like, they were inclined to 
haggle over the price. I asked Mr. Housden to get me more definite 
information on the subject, but on further consideration am inclined to 
Ihinlc that this is hardly necessary. It must he remembered that this, 
the first work, of the kind, will be an experimental one. Should it pay a 
fair return over and above interest charges, it will point the way to other 
similar works. Should it prove financially unsuccessful no great harm 
will be done. 

Mr. Housden estimates that the scheme will pay 14f per cent, on 
capital outlay. I understand that some of Col. Jacob’s tanks in Jaipur 
territory pay more than that. 

As an experimental measure I would be satisfied with anything over 
8 per cent., and that I think may be reasonably expected. 

Concluding Remarks.— I recommend, therefore, that the project be 
sanctioned for execution, subject to the modifications suggested in this 
Note, as soon as funds are available. The total cost should not exceed 
Rs. 90,000 as funds in any case will be limited for some years to come. 

' I also recommend that this should be the first irrigation work to be put in 
hand and completed, and that its financial results be carefully ascertained, 
by the test of time before similar works elsewhere are taken up. If this 
, suggestion be approved, the Nindar project, though approved and sanc- 
tioned, should be postponed for a year or two. 


IZth February' 




No. IX (h). 

NOTE ON THE NINDAR TANK PROIECf 

BY 

Major W. G. Cujnming, R.E., Superintending Engineer, 

Rajputana. 
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Note by Major W. .G. Gumming, R.E., Superintending En- 
gineer, Rajputana, on the Nindar Tank Project, 
Karauli State. 


This project wns submitted by the Political Agent in June last, 
and having been revised and recast in conformity with Mr. Gatherer’s 
ijisti'uctions, as contained in hi.s full and clear Note of the 19th idem, is now 
re-submitted for further professional criticism and final sanction. 

I regret that while at Karauli I was unable to see the site for this 
lank, but having carefully examined the site for the Gotra Tank, and 
having had frequent conversations with ]Mr. Housden in regard to the 
nature of tlie soil at Kindar, I am in a position to report on the merits of 
the scheme .more fully than I was before I paid my visit to Karauli. 

From all that I could g.nthcr, it appears tliat the catchment area of 
this tank project is more rock\’ and consequently more favourable than 
‘that of the Gotra scheme, and that abundance of land suitable for wet 
cultivation i.s to bo found in the vicinity which will be readily taken up 
and cultivated as soon as water is supplied. On these points, therefore, no 
difficulty need be raised at this .stage of the question. 

The project is not dissimilar to that already reported on tlio Gotra 
Tank, for tlie .same data and the same modes of construction have been 
a<lo]ited for both. These have all met witli Mr, Gatherer’s approval and 
meet with mine. TIio only matter on which ,I am at all doubtful 
i.s the puddle core-walling allowed for the main bund. At Gotra I saw 
no clay suitable for the purpose, and though it may exist here, the point 
sbonld be definitely settled before work is put in hand, for if the clay be 
inferior or found mixed with stones ami sand, it should be rejected and 
masonry used instead. The extra cost will bo economy in the long run. 
The tank will be formed by consti'ucting an earthen bund, 1,800 feet in 
extreme length and 30 feet maximum height, across the valley near the 
village of Nindar, to cut off the Nindar Nullah which here flows through 
a ridge, and by constructing a small supplementar}’^ protective bund 
opposite the village of Nindar. The capacity of tlie tank so formed is 
estimated at 379 m. c.ft. The catchinont area is 17 square miles, ,and 
jillnwiug for a mn-olf of 6 iiichcs the quantity of water coming inti) the 
tank should be 238 m. c.ft. As designed, therefore, thc) lank is amply 
sufficient for all the water expected. The waste weir, which is separate 
from tlie main bund, of stone and lime, is designed to lie 430 feet long. 
This is correct according to calculation. Bunds, wcir.s, sluices and duet.s 
are similar to those noted on for the Gotra project and meet vith 
my approval. Deducting 12 m. c. ft. ns being below the lowest sluice 
level, the water stored will amount to 226 ra. c. ft. Of this Mr. Housden 
ded.ucts one half for wastage, leaving 113 m. ft. available for actual culti- 
vation. This at a water duty of 90,000 c. ft. per acre, or 30,000 c. f per 
bigha, would be sufficient for 3,700 highns, which, at an assumed rate of 
Hs. 2 per bighn, gives an annual revenue of Ks. 7,400. But after deduct- 
ing for anticipated loss consequent on land submerged, the net return 
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would only amount to "Els, 6,000, or 15 per cent, per annum on an esti- 
mated initial cost of Hs. 40,000. It is explained that more than three 
times this area is available for cultivation ; consequently no difficulty should 
be experieneed in utilising all water stored, provided the people agree to 
pay the State price for it. This it is said they are prepared to do. 

The project in my opinion has very much to commend it. I recommend, 
therefore, that it be sanctioned, .subject to the suggestion contained in 
regard to the ooro-walling. The work to be taken in hand after the 
Gotrn Tank has been constructed and its financial results gauged. 



Letter No. 2316, dated I4th March 1901, from Mr. J. A. 
Devenish, Executive Engineer, Bharatpur State, to the 
Political Agent, Eastern States, Rajputana. 




Copy of a letter No. 2316, dated 14th March 1901, from Mr. 
J. A- Devenish, Executive Engineer, Bharatpur State, 
to the Political Agent, Eastern States, Rajputana, 
Bharatpur. 


1. In coinpliatico with ytmr Icttor No. 814 of tlio 13th ultimo, I 
have the lionor to submit, for the infonuatioi) of the Agent to the Gover- 
nor-GenerJil, the required inforination concerning the Irrigation Projects 
for the Kiirauli State, whicli were propo.sfcd by Mr. C. E. Housden dur- 
ing hi< deputation for that purpo.se in 1885-1886 A.D. In accordance 
with in.struct.ions, I have abstracted the information from Mr. Housdeu’s 
note-books (herewith forwarded). 

2. ThcfC note-hooks were retained and brought from the Karauli 
State by an Overseer named Alla Buksh,who was formerly employedbyMr, 
JHLoiisden, and this means of information, which I brought to the notice of 
.the Political Agent, has been supplemented by files (herewith returned) 
of estimates and reports concerning tlie Karauli Public Works, which 
were deposited in the Agency Office of Bharatpur. 

No other papers or plans heaving upon the question have yet been 
placed at my dispo.sal. Alla Buksh, w'ho is now employed in the Bharat- 
pur State, informs me that other plan.s and papers w’hicli were handed 
over to him in transfer by !Mr. Housden, arc dejiositod in the Revenue 
Office of the Karauli State. 

3. The note-books have now been abstracted by me in a statement 
herewith submitted entitled, “ A do.scriptive list of In-igation Projects 
propo.sed for the Karauli State, Rajputnna, by Mr. C. E. Housden.’’ 

This statement displays the several projects in serial order, the esti- 
mated cost of each, the areas assumed to be irrigable, the estimated 
revenue derivable and the estimated percentage of direct return from each, 
together with the explanatory remarks recorded in the note-books. 

4. Mr. Housden’s note-books have been so carefully prepared that 
they enable the whole of the w’oi'k done by him during his service in the 
Karauli State to be traced. In them refoi’cnce is made to certain sheets 
of the pubH.shcd map and to plans of certain projects prepared in detail. 
Office copies of the reports referred to in the note-books wc-rc found in 
the Agency Office at Bharatpur, and have been placed .at my di.sposal ; and 
it is probable that all the plans and maps referred to can be found after 
further search. 

5. Copies of sheets Nos. 8, 8^-, lOa, 10&, 42 and 43 of the pub- 
lished 1" = 1 mile map of the Karauli State are herew'ith submitted, on 
which the sites noted by Mr. Housden have been marked in my office. 
The catchment areas have boon calculated and a note made of each in 
the descriptive list. 

6. All the information called for in the Political Agent’s No. 884 of 
the 13th ultimo has thus been obtained and summarised in the list here- 
with submitted. 
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7. It may be seen that some eighty sites were examined or noted 
by Mr. Honsden. 

From a scrutiny of tlie list it may be observed that suggestions are 
made for one very large project (serial No. 64) estimated to cost 
Ks. 4,50,000 ; also for one project approximately estimated at Rs. 75,000 ; 
two between Rs. 40,000 and Rs. 50,000 ; five between Rs. 30,000 and 
Rs. 40,000 ; .seven between Rs. 20,000 and Rs. 30,000 ; sixteen between 
Rs. 1 0,000 and Rs. 20,000 ; nine betAveen Ra 5,000 and Rs. 1 0,000, and the 
remainder below Rs. 5,000. The sum total of the estimates quoted, 
amounts to about 8^ lakhs, excluding the very large project No. 64. 
The catchment areas are generally small, there being only one noted of 
30 square miles, six between 10 and 20 square miles, eleven between 4 
and 10 square miles, the remainder varying between square mile to 4 
square miles, and mostly less than 2 .square miles. 

8. I need not further analyse Mr. Housden’s proposals, because a 
lucid general report of his own is available, a copy of which has probabl 3 >- 
been furnished to the Local Administration of Rajputana. 

This report was written b}’ !Mr, Housden in June 1885, four and a 
half months subsequent to his arrival in the Karauli State, .after very 
thorough investigation and pro.specting during this interval. 

The report deals exhaustively with the prospects of irrigation works 
in the Karauli State, and supplies all the information now called for. It 
comprises seA'cral Appendices, lot tcred A. to G., the last of which consists 
of the series of sheets of the topographical survey of Gwalior and Cen- 
tral India, containing part of the Karauli State. On these sheets (viz., 
8, 8J, lOa, 106, 39, 42, and 43) Mr. Housden marked all the sites noted 
bj'^ him. 

The complete report was probably sent up, with the maps and plans 
accompanying, to the Secretary to the Agent to the Governor-General, as 
I have been able to find in the Agency Office of the Eastern States only 
the office copy of the I'eport, without some of its accompaniments, which 
were probably forwarded uncopied. 

9. Mr. Housden made over charge of the Karauli Public Works to 
AllaRuksh, overseer, at the end of October 1886, and since then little 
effect appears to have been given to his recommendations. 

10. In his transfer memo., dated 31st October 1886, Mr. Housden 
makes a brief final summary of the general principles which he recom- 
mends to be followed in the prosecution of Public Works in the State, 
and he records the submission of several separate projects in detail. 

11. In view of the completeness of the record which Mr. Housden 
left behind him, it is almost superfluous for me to do more than draw 
attention to it, but I may be permitted to mention briefly the folloAring 
principal fe.atures which he has thoroughly elucidated. 

12. The construction of Irrigation Works, to conserve' the water 
supply and bring waste land into cultivation, would be highly beneficial to 
the people and ultimately remunerative to the revenue. 



13. TJie main diflicultj’ in following the pioi^rammc sketched by 
Hr. Housclcn is financial. Hr. Hoasdon deals with tins difficult}’’, and 
makes definite pro[iosnls for the borrowing of capital. 

14. Mr. Housden recommends that a beginning should be made by 
the carryinfi: out of two largo projects which he con.sidcrs really good re- 
niuncralive inve.stments, ri:.. the jimposcd Gotra Tank to costHs. 90,000 
and the propo.scd Xindliai- Tank to cost Its. 40,000. These projects are 
sufficiently remunerative to ju.stily borrowing of capital. 

15. Most of the other .schomos would be desirable if money Avero 
available to carry them out. and ^Ir. Honsden rccotninends that they 
should be taken in band ly degrees as funds arc available from current 
revenue, or without borrowing capital at a Jiigher I'ato of interest than its 
mvc.siinont in In’igation Works could bo safeh’ calculated to afford. 

16. The valuable researches made by Mr. Housden into the possibi- 
lities oftbe improvements of the Karauli State should not bo allowed to 
pass into oblivion. He strongly rt^coinnieiKls a revenue survey of the 
State, the need for Avhich is explained in his report. Ho devotes consider- 
able attenlioti to the question ol'the construction of wells. He refers also 
to the pos.sibilities of a large sy.stem of Canal Irrigation from perennial 
streams. 

17. If any more information is required to bo abstracted I shall be 
happy to give any assistance in my power, and if, at any time, it should be 
considered feasible to renew a commencement of irrigation enterprises in 
the Karauli State, I should be very pleased to submit proposals after a 
further study of Mr. Housdeii's recoinmendations, and after a short Ausit 
to the locality. 




No. XL 

Descriptive List of Irrigation Projects proposed for the 
Karauli State, Rajputana, by Mr. C. E. Housden, 
Executive Engineer. 
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Proposed tank at 23^600 500 ... 500 1,500 6 „ (62) Proposed tjink at Doopur {vidi' iMr, llovisdon h NoLo-liuok No, IJI, Silo No 7i 

Deopur. his Sheet No. 43). 

Catchment area 1 J The remarks in the Note- book are : — 

square miles. Somewhat similar Site to the one at Kanarda.” 
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»»<= oixian u«co, uuiy 03 long ana mignt long ago have been repaired. 
As the tanks are without weirs the proposal now put fonvard is to convert these 
breaches into weirs as shown in the sketch." 
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Paka. ' Pa«k. 

]2 A few Ilf tlie jwintsin 3Ir. H(iusden*s Keporfc wliich lappear doserving 

of attention 1^8 

(1) Tlic condition of the State. 

(2) The effects of not controlling or storing the water w-'hich 

flow's through the State. 

(•f) The possibility of restoring the prosperity of tlic State, 

(4) Laiul capable of easy development. 

(5) Possible Increase of Revenue. 

(G) Culturablc land in patches, nce<ls greater care. 

(7) Attention should be given to develojnng present S3'stem of 

“ Polchci’S,” Slaking tanks to retain water all the j’cur 
to provide w'jiter to drink. 

(8) The many sites for Tanks alread}’ examined and rejiGrted on. 

(9) Estimates already submitted, though considered to be fairly 

accurate, should be chccketl. 

(10) E egard ing w'ells. 

(Ill Wells even wlicn 60 ft. deep may be cspcctcd to pay. 

(12) Old Wells should be repaired, the work on Wells to be 

carried out by villagers undei' Tchsildar and Overseer. 

(13) Mr. Housden's calciilations on the safe side. 

(141 Necessity for a proper settlement pointed out. 

(15) How the information collected can best be turned to the 
advantage of the State. 
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NOTE BY THE CONSULTING ENGINEER FOR IRRIGATION 

IN RAJPUTANA. 


1. — As regards the Karauli State, when the option was given to 
the Karauli Durbax to join with the otlicr Xative States in a scheme of 
investigation regarding Irrigation, tlie Durbar expressed their readiness to 
do so, and their appreciation of the liberality and kindness of the Govern- 
ment of India, in their letter No. .'329, dated Gth November 1902, to the 
Political Agent, Eastern Kajputana States — “With reference to your 
letter No. 5019, dated 19th September 1902, I’egarding the scheme of a 
systematic examination of the whole of Rajputana on the question of 
Irrigation, as recommended by the Irrigation Commission appointed by 
the Government of India, I liave the honour to inform you, m reply to 
your enquiries respecting para. 5 of your letter, whether the Durbar of 
this State are willing to enter into a joint scheme as proposed by the 
Irrigation Commi.ssion, that they are ready to enter into a joint scheme. 
You are olready aware that there is neither an Engineer and, for the 
matter of that, no Engineering establishment in this State. The Council 
of this State, from your letter and its enclosures, understand that 
the Government is prepared to lend the services of a competent Engineer, 
and in view of the impoverished condition of the finances of many of the 
Stjitcs, the entire cost of the investigations will in the first instance bo 
borne by the Imperial Government. This question of having the inves- 
tigjdioiis carried out with the help of a competent Engineer is settled 
entirely to tin; advantage of this State, through the kindness and liberality 
of the Imperial Government, and the Durbar of this State fully appreci- 
ate tlui lcindnc.ss. As has been stated above, there is no Engineering 
establishment in this State, and the question being an eutu’ely technical 
one, the Durbar of this State are not in a position to express any opinion 
on it. How many Surveyors will be rerpiired, what establi.shment is to be 
entertained, all these questions, tlie Durbar of the State request you to 
decide and settle, having regard to the financial jwsition of the State. In 
the opinion of the Council of this State, it would be more convenient if 
the work commenced from the month of January after the Corouatioii 
Durbar.” 


2. — In the meantime letter No. 115, dated 24th Pebruary 1903, 
was addressed to the Political Agent by the Consulting Engineer for Ir- 
rigation. 

1. “With reference to the subject of Irrigation in Rajputana, I liavo 
been asked to communicate with you as regard.s the 
Karauli State. 


2. From the correspondence which has already taken place (noted 


Loitor No. 3255-1. A.^ dated 2nd 
Anuust 1002, from tho Government 
of Indin to tho Hon’blo Uio Agent 
Govoruor-Ocneinl in I^njputnmi. 


in tho margin) you will doubtless have noticed 
the interest which the Government of India 
take in the subject 
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(o) The fact of the Irrigation Commission being appointed to 
collect all the information available. 

(h) The promptness with which, the recommendations made by 
. the Commission have been acted upon, to appoint Special 
Officers to supervise the investigations considered neces- 
sary. 

(c) The liberality with which the Government of India have 
acted, in undertaking to defray in the first instance the 
initial co-st of the investigations. All these facts show 
that the Government of India are determined to do all 
‘ that can be done to help the Native States in Rajputana. 

3. Colonel Sir Swinton Jacob, who has for many years been in 

Ilajputana, and has taken an interest in the subject, has, at the 
request of the Government of India, consented to forego his 
intention to retire, and has accepted the post of Consulting 
Engineer for Indgation, with the hope of being able to help in 
the great object which the Government of India have in view, 
viz., the welfare of the States of Ilajputana. 

4. The Honorable the Agent Governor-General is assured that 

these disinterested efforts of the Government of India will be 
responded to in the same spirit by the Rulers of the Native 
States concerned. 

5. There are tlmee stages of operations : — 

(a) The investigation of such Catchment Area, from its head 
downward, to find out where dams can best be placed or 
water stored, and to ascertain all the possibilities in the 
way of Irrigation in each State. For this no detailed 
surveys are necessary. 

{h) The inspection by the Consulting Engineer for Irrigation of 
all such proposals, to give assistance or advice where 
required. 

(c) The prejjarations of proper Plans and Estimates for a certain 
number of approved projects in each State (see letter 
No. 329, dated 13th February 1902, para. 4, from the 
Secretary of the Irrigation Commission, to the Secretary 
to the Government of India, Revenue and Agriculture)! 

6. It is at present to the first stage only that it is desired to direct 

the particular attention of all concerned. This investiga- 
tion should be started at once by the Local Engineer Officers, 
who should take up the subject in real earnest. They 
should themselves examine every Catchment, or depute some 
intelligent subordinates to do so, and without going to the 
trouble of making out elaborate surveys or estimates, they 
should be able to place sufficient data before the Consulting 
Engineer as will enable him to form an opinion and give 
advice on the proposal. 



7. If the State Engineer is able, vitli the existing establishment, 

to arrange for making the investigation, he should do so at 
once. If he is unable to do so, he .should state without delay 
what extra establishment i.s required, and whether the State is 
prepared to meet the cost of this extra establi.sliment. 

8. Irrigation has admittedly not been taken ujr in many States of 

liajputmm with the energy and spirit that its importance 
deserves. The Government of India, in the interests of the 
States of Rajputana, desire that not a drop of water whiuh can 
be stored and made use of, should be allowed to go to waste. 
It is onlj' by the cordial co-operation of each Durbar, aud the 
Local Engineers or Officials, that an 3 ’thing can readily be done 
to secure this great object. 

9. May I ask j'ou, therefore, to give the enclosed copies of this 

letter to the Durbar and to all concerned, with the hope that no 
lime will be lost in making the required investigation, and 
informing the Consulting Engineer, so that he may go direct 
to the places marked and give any advice or assistance required. 
Time is short, the work is urgent, and should be done as soon 
as possible. 

10. It should he clearl}^ understood that no actual scheme will be 

commenced or anj’ expenditure upon it incurred, without the 
express concurrence of the Chief within the limits of whose 
State it is situated.” 

3. — The State Council in acknowledging this letter state as fol- 
’ lows:--(Their letter No. 87 of 1st April 1903). “I have the honor to 
acknowledge receipt of your office endorsement No. 933, dated 27th 
February 1903, forwarding a couple of copies of printed circular letter 
of Sir Swinton Jacob, in which he has hrieflj’' sketched out a plan as to' 
how each State ought to follow a systematic method in its Irrigation 
operations, as recommended by the late Irrigation Commission appointed 
by the Government of India. 

The authorities of this State would at once have practicallj' followed 
the plan of operation as suggested by the Consulting Engineer of Raj- 
putana, but for the fact that there was no Engineer or Engineering Es- 
tablishment in this State. As the question is a very itnpoi’taut one, 
which ought immediately to engage the attention of the authorities of 
this State, the Council again drew the attention of the Maharaja, and it 
has now been settled to engage a passed Over.seer of the Civil Engineer- 
ing College, Roorki, with some experience in Ii-rigation W(;rks. He i.s 
to he employed from the beginning of Amrh (or June 1903) next. 

The present financial closes with the month of Jeth and thus 
the new man is to be engaged from the commencement of tlie new 
financial year, when the Overseer will have the further advantage, owing 
to the setting-in of the rains, of inspecting the courses of water and 
water channels at different spots and to examine the difterent Catclimont 
areas. Steps have already been taken to secure a suitable candidate.” 
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TIio fact that Mr. Housdcn, Executive Eiioincer, was deputed in 
1884-86 to the Karauli State to investigate for Irrigation Works, and 
liiid submitted a report, appears to have been forgotten. 

4- — Mr. Ht)usdea made* a thorough reconnaissance of the State and 
submitted a very complete report. Mr. Devenisli, State Engineer, 
Bharatpur (in liis letter No. 2316, dated 24th March 1901), abstracts the 
result of Mr. Housden’s work, and prepared a statement giving a list of 
the projects, the estimated cost, area irrigable, and probable revenue of 
each; 79 projects had been investigated and proposed by Mr. Housden, 
and sketched plans and approximate estimates prepared. 

The largest project, Durgasi, was estimated to cost Rs. 4,50,000, and 
the total of the rest amounted to about 8^; lakhs. 

The Gotra Tank project, estimated to co.st Rs. 75.000, and tlie 
Nindar project Rs. 45,000, were the two projects Mi. Housden recom- 
mended to Ijc first taken up ; and for these detailed Plans and Estimates 
were jircpared. 

5. — There is a Note on the project written in June 1885 by Mr. 
Gatherer, then Superintending Engineer for Rajputana ; and later, in 
January 1886, Colonel Gordon Gumming, R.E., then Superintending 
Engineer for Rajputana, visited Karauli and inspected the sites of 
these projects, and wrote favourably of them' and of the benefits which 
would arise from gradually carrjdng out ]Mr. Housden's proposals. Ho 
recommended that both the Gotra and Nindar projects should be sanc- 
tioned, Gotra being first taken up. 

The works, however, were never carried out owing to the financial 
embarrassment of the State ; and since that time the question seems to 
have dropped. 

6. —Mr. Housden’s reconnaissauce of the State appears to have been 
thorough, and the results are so carefully recorded that any further pre- 
liminary investigation seems to be unneces.sary. In anj’ case the Council’s 
proposal to engage one Overseer for the purpose would be of no practical 
use, unless he could l)e employed in marking out some of the best projects, 
after consultation with the Revenue autliorities, and erecting permanent 
bench marks, so that any of the works approved could be taken up at 
any time. 

7 —A letter — No. 367, dated 20th April 1903 — ^^vas then addressed 
to the Political Agent, reminding the Karauli Dui’bar of Mr. Housden’s 
investigation. The Consulting Engineer pointed out that owing to the 
completeness of Mr. Housden’s reconnaissance and record of same, a 
further preliminary investigation ajipeared unnecessary, but suggested 
that as the papers were valuable they should be printed and placed on 
permanent rccoi’d. He also asked that the best of the projects sugge.sted 
by Mr. Housden might be marked out at site, and said: “If this could 
be arranged he would visit Kai’auli early next camping season, and 
inspect these projects in company witli Mr. Manners-Smith, Superm- 
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tonding Engineer, — whoso service had hocn reliiino<l l>v Government 
to supervise the investigivtiou work in those States without Engineers — 
and detailed pLans and estimates of any projects a])provod by him, 
which the Earauli Durbar wish prepared, would then be worked out 
at Government expense, and be placed on record, to be carried out 
when the State is able and willing; to take them up." 

8. — Letter No. 23G5, dated 8th 1.003, from the Political Ageut, 
Eastern States, to the Consulting Engineer, P. 1. W., Rajputana. 

“ I have the honor to acknowledge the receipt of your letter 
No. 367-R, dated the 28th April 1003, regarding the in- 
vestigation of Protective Irrigation AVorks in tlie Karauli 
State, 

2, I have communicated the purjiort of your letter to the Karauli 

Durbar, but I would point out that they have hitherto declined 
to join in the Irrigation scheme of enquiry which is now 
proceeding, vide the corre.spondencc that took place between 
this office and the Secretary P, W, D., Rajpatuna, in 1901. 

3. AVith reference to para. 4 of your letter, it would bo a very good 

thing to have tlie papers concerniiii; Irrii'ation in Karauli 
collected and printed.’’ 

9. — The Karauli State Council in their reply— letter No. 154 of 
5th June 1903, to the Political Agent, Eastern States — stated that they 
were shortly going to engage tho services of a qualified Overseer, and 
that they had in their service a draughtsman, who had worked under 
Mr. Housden, and who knew all tho sites, and would point them out to 
the Overseer previous to Sir Swinton Jacob’s visit. 

They added, “ The Council will be glad to point out the jilaces for 
Sir Swinton Jacob’s inspect ion, and in case they are approved of by him, 
Govornnieut may then worlc out the detailed jdans and estimates.’’ 

10 . — On 24th August 1903, the Council wrote again to tlie Political 
j:^g<jnt— letter No. 241 of 24ih August 1903 — saying they had not been 
fible to .‘iccure tlie services of an experienced Overseer, but that they had 
applied to the Principal, Thomason College. Rom-keo, and from the names 
submitted had now selected an Overseer who was expected to join his 
appointment early in September 1 903, and he would veiy sl»oi-tly begin 
tlie work of investigation of Irrigation Projects, a rejiuri of ivhich 
would be submitted by tho middle of October 1903, stating the points, 
should there be any, on which he considci'cd the jissi.stance or advice 
of tho Consulting Engineer was neecssaiy. This report lias not yet 
been received. 

' 11. — The above correspondence sliows the efforts which have been 

made to help the Karauli State in tho matter of investigation, and to 
enable the Durbar to take- advantage of t|ie information already recorded. 
This appears to be all we can do at present. Eighteen years have 
elapsed since Mr. Housden submitted lus report. It is not known wlie- 
ther the Durbar were aware of it, or have been able to take any action 
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upon if, or if there has been any real desire to do so. The Consnltinir 
Engineer and the Superintending Engineer (Mr. Manners-Smith), if 
desu'ed, are read}’- to visit any places or to give any advice; hut to go over 
the same ground, merely to repeat what is already on record, would be 
simply waste of time and money. 

Mr. Housden’s Report is now printed, so that it may he available 
at any time: whether he ever received the credit he deserved is not 
known, but it contains a deal of useful and interesting matter ; and it is 
something gained to have rescued it from oblivion. 

The Inspection Notes by Mr. Gatherer and by Col. Gordon Gumming, 
K.E., both Superintending Engineei-s for Rajputana, are also attached. 

12. — The following points in Mr. Housden’s Report appear to the 
Consulting Engineer deserving of attention : — 

1. Paua 3, Page T’ — " Owing partly to its geograpliical condition, 

partly to the difficulty of communication due to the broken 
nature of the ground on its borders, Karauli (in 1 885) is singu- 
larly isolated and behind the times.” 

2. Page 8 — “ One effect of not conserving the water is that the. 

nullahs and watercourses from the hills descend, cut the 
ground away, and extensiv'e nullahs and ravines ate formed.” 

“ One effect of the lowering of the nullah beds is to completely 
drain the country of water and to lower the level of the sub-soil 
drainage to such a considerable extent as to entirely, in parts, 
prohibit even cultiv’ation, the depths of the wells being in 
some cases cA’’er 100 ft.” 

“ Owing to the tendency which the ravines thus formed have to 
increase, they yearly encroach on good culturable soil hordei’ing 
on them, and so, year by year, gradually reduce the area of 
good laud.” 

3. Page 10 — “ There is every sign to show that the country was 
once cultivated to a far greater extent than at present.” 

With good government and a liberal policy as regards Irrigation 
there is no reason why the State should not prosper. 

4. Page 11 — “ There is a good deal of land capable of easy deve- 
lopment, if cultivators can be, by easj' terms and good govern- 
ment, induced to settle. 

5. Page 11— “Owing to want of water and general apathy, the 
Hah' cultivation is small, large tracts lying idle during the 
winter months * * the State land if fully 

developed * would give a revenue 

* * of more than the present revenue of the 

entire State.” 

Page 1 2 — “ The figures -given show what a large field there is to 
work on, and also show how necessary it is that a careful Reve- 
nue Survey of the entire State should be made, and tlie exact 
area of culiurable land determined and property assessed.” 
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l>. Pace 12 — “The general character of the conntiy (alluded to) is 
not favoui’dblc for development of revenue, the patches of cul- 
turable land being few and small.” This only shows the 
importance of making the most of them. 

7. Page 12 — “Attention should bo confined to developing the 

present system of Polchem (t'.c., field in terraces formed by small 
bunds) in which rice is grown; and hero and there constructing 
;i tank sufficiently large to retain water all the year round. 
The object of those large tanks is to provide drinking water. At 
present during the summer months many of the hamlets are 
altogether deserted ^ Large tanks which retained 

water all the year would attract people and induce them to 
settle, and the regular cultivation of all the rice fields in the 
immediate neighbourhood be thus secured.” 

8. Page 13 — 81 sites for tanks were examined and reported on; 

a detailed report is given by Sir. Hou.sdon in Appendix A. 

9. Page 14 — “ The estimates submitted, excepting for those pro- 

jects which have been worked out in detail, though believed to 
be fairly accurate, are not to be implicitly depended upon.’ 
Each project should, when finally taken up, bo reconsidered 
afresh in all its bearings and proper designs and estimates 
drawn out,” 

10. Page 15 — Regarding wells the Consulting Engineer suggests 

(1) that courses of dry stone or weep boles should be left 
behnv the water surface, so that when the well is being used 
and tlie water surface inside is lowered, water from the water- 
bearing strata outside may be admitted and not forced to enter 
from below. (2) A chain inserted in tlie masonry from above 
H. W. L. to the lowest level is useful sometimes in saving a life. 

11. Page 15— “Wells, even when it is found necessary to make them 

00 ft. deep, may be expected to pay.” Mr. Housden advises 
tlu; expenditure of n good portion of any money available on 
new wells as uioro suited to the limited resources at the dis- 
posal of the State, costing, as a rule, about E.s. 500 each on an 
average; they can be constructed as funds admit. 

12. Page lG—“ There are numbers of old wells in Lb o State which 

have fallen in, or which simply want deepening, and can be put 
into good working order at costs varying from Es. 50 to 
Rs. 200.” 

Mr.Housdeu adds; “I would recommend that all repairs to old wells, 
and the construction of now ones be carried out by the villagers 
themselves, under the joint supervision of .the Tehsildars and 
the Public Works Ovei’seer. The villagers are quite capable 
of sinking their own wells, and it is better that any small profit 
made on the sanctioned amount should go to them than into 
the pockets of an outsider.” 
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IS, Page 16 — Mr. Housden’s calculations seem to be carefully made 
and to bo on the .safe side. The actual co.<«t from the rate.s 
taken will, ns he himself states, probably be 1c.sk tlian ho has 
estimated. 

14. Page 17. Para. 9 — “At jjrosent the areas of eulturable land in 

the villages belonging to the State are but roughly known, 
and the boundaries between tlie Khalsa and Jagir villages of the 
vaiiucst. Ajjain, the rates at which the same kind of land avo 
assessed vary considei'ably in several parts of the State; in 
some cases the State .sufler.s, in others the villagers arc callofl 
upon to pay a revenue they cannot po.ssibly meet, and the 
temptation to go over into the neighbouring States is 
irresistible.” 

15. Page IS, Para. 10, the most important j)art of Mr. TTousden’.K 

lieport — “ A consideration of how the information thus col- 
lected can be be.st turned to the advantage of the State. 
There is little doubt that there is a large field for improvement.” 

“ The question is, how, with the limited funds at the disposal of the 
State, can any of the contemplated improvements bc.st be 
cai-ried out." 

The Consulting Engineer invites .special attention to ifr. llousden's 
remarks. He agrees with them entirely, and instead of repeating them 
hez’e, bogs a reference to the 2 )nge indicated, and con.si deration of all the 
points noted. 

13 , — Mr. Gatherer, Superintending Engineer for Hnjputana (in 
page 114) “considers !Mr, Housdendescrvc.s great credit for the manner in 
which he has prepared the plans aiid cstimate.s, and for the thorough 
investigations he appears to liave made.” 

14. — Major Gordon Gumming, R.E., also Suijcrintending Engineer 
for Rajputana (page 1 1 0) states his opinion, “ that of all the Native State.s 
yet seen by me, Ivarauli oilers the best scope for ini]n’ovcment by means 
of works judiciously planned and judiciously carried out; and that, iffimd.s 
were only available, a few yeais work under an olficer like Mr. Housden 
would ellecta vast improvement in the welfare of this interesting territory. 
Excellent sites are available throughout for the formation of tank.s on a 
large scale; land which is now comparatively useless for Avant of water, is to 
be had in abundance below tliose sites, and notwithstanding the scantiness 
of the population, it is more than ju'obablo that Ii’rigation Works on a 
larcc scale would attract labour from other less favoured localities.” 

Ho goes on to saj^ : “Mr. Housden has travelled over-ino.st of the State, 
and has framed a programme, accompanied by approximate estimates of 
co. 5 t, for its improvement by means of useful Public Works. Tliis he has 
embodied in an admirable memorandum, which should, I think, be ])rinted 
for information and guidance.* ” 

I understand that shortness of “lu^ids is • the chief and indeed only 
hindrance to the execution of*t;^5^^1 ahtl remunerative Public Woiks in 
Karauli ; but as the State will *6on be cldar of.debt, it is a question for 

* This not done Apparijrtl^al now been done. 
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consideration whotlier money should not be borrowed either now or then 
to inaugurate a scheme for the prosecution of works of the kind, for if ^ 
these he carefully planned and carefully selected in the first instance, 
there is every probablity of their paying a handsome revenue over and 
above interest charges." 

He adds, “ I hope that something of the kind will be done soon, in 
order that full employment may be found for Mr. Housden, whose interest 
in all that concerns the welfare of the State is undoubted. At present 
about half a lakh of rupees only are available for expenditure on Public 
Works year by year, and this is hardly sufficient to warrant the continued 
entertainment of an Executive Engineer and his staff of office and out-door 
Assistants. 

By borrowing a couple of lakhs from Government and spreading 
its e.xjDenditure over two or three years, much useful work could be carried 
out, which if it did nothing else, would at least show whether new Irriga- 
tion works could or could not be carried out with advantage both to the 
State and to the people.” 

15. — The Consulting Engineer begs a perusal ofthe whole paragraph 
on pages 119 and 120. Eighteen years have elapsed and there appears to 
be very little to show for it. Had it been possible to retain Mr. 
Housden, or an equally capable officer, and to provide funds, it is impos- 
sible to say what good might not have been done. For eighteen years 
all the rain which has fallen on the State has passed away to waste. 
Some part at least might have been stored to benefit the land and people. 
It has been an annual loss to the State. 

Tlic Consulting Engineer feels it is impossible to give more informa- 
tion or better advice than is here recorded. What is really wanted is a 
lively interest in the subject on the part of the Durbar and all concerned. 
Until this is manifested, there is no liope of any real progress ; some- 
thing to prove that the interest shown by the Imperial Government in 
the .welfare of the Native States is understood and aijpreciated. 

In closing this Keport the Consulting Engineer will only add ln.s hope 
that something in the interests of the State will now bo done, and his 
r(jadiness to help the State, if desired, in any way in his power. 


Jaipur, April ] 904. 


S. S. JACOB. CoLoxFX, 

ConavUing Engineer Jor Trrvjntion in Rnipiituna. 



